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Forev/ord 


ABOUT  two  hundred  and  fifty  years  ago  a  man  named 
Nicholas  Barbon,  following  the  marine  practice  of  many 
years'  standing,  conceived  the  idea  of  broadening  the 
risk  to  include  fire  in  buildings  or  their  contents.  To  each 
property  owner  who  desired  it,  he  guaranteed  reimbursement 
up  to  a  certain  amount  in  case  of  loss,  accepting  in  exchange 
for  the  responsibility  of  this  risk  an  annual  payment  of  a 
certain  small  amount  called  the  premium.  This  was  the  begin- 
ning of  the  fire  insurance  business.  Today,  by  the  application 
of  the  law  of  averages  and  other  scientific  principles,  what 
was  at  first  a  mere  gamble  has  become  a  real  co-operative 
business  arrangement  by  which  a  host  of  owners  pay  yearly 
a  small  but  carefully  calculated  sum  to  the  insurance  companies 
in  order  that  the  certain  number  of  owners  who  are  bound  to 
be  visited  by  fire  during  the  year  may  be  reimbursed  for  their 
losses.  The  insurance  business  has  grown  amazingly,  until 
now  it  represents  millions  upon  millions  of  capital,  controls  a 
vast  army  of  employes,  and  covers  almost  every  conceivable 
form  of  risk. 

C  And  yet  it  is  evident  that  a  fire  insurance  policy  does  not 
represent  the  last  word  on  the  subject  of  protection.  At  best 
it  is  only  financial  protection  and  can  be  of  no  help  in  prevent- 
ing the  building  from  catching  fire  or  from  burning  up.  The 
payment  of  the  loss  by  the  insurance  company  may  enable 
the  owner  to  rebuild  as  good  as  new,  but  the  useful  material 
which  has  been  reduced  to  impotent  ashes  can  never  be 
restored.  Every  fire,  then,  is  a  waste  of  the  world's  energy, 
and  the  yearly  total  of  fire  losses  reaches  such  a  staggering  sum, 
particularly  in  this  country,  that  a  continuance  of  such  annual 
sacrifices  would  seem  to  mean  the  possibility  of  our  ultimate 


financial  ruin.  The  principle  of  ''conservation  of  the  world's 
resources''  demands  a  more  rational  method  of  procedure, 
namely,  the  construction  of  buildings  of  materials  that  cannot 
bum.  Notwithstanding  this  most  obvious  conclusion,  it  is 
within  the  memory  of  many  a  man  of  today— and  not  the 
"oldest  inhabitant"  either— that  the  first  real  steps  were  taken 
to  make  use  of  methods  and  materials  in  building  construction 
which  would  safeguard  the  building  against  this  terrible 
destroyer. 

€1  Strange  as  it  may  seem,  it  took  years  of  strenuous  effort 
on  the  part  of  the  believers  in  this  principle  of  fire  prevention 
before  the  movement  could  gain  sufficient  headway  to  become 
a  potential  force  in  the  constructive  activity  of  this  country. 
The  Insurance  policy— the  easy  road  to  financial  reimbursement 
—was  too  alluring.  Our  forests  seemed  inexhaustible.  Lumber 
was  cheap  and  easily  obtained,  while  steel  and  tile,  concrete, 
and  other  fireproof  materials  were  too  expensive  to  be  con- 
sidered. In  fact,  the  world  had  to  suffer  several  serious 
conflagrations  and  in  the  end  the  owner,  the  architect,  and 
the  contractor  had  to  be  compelled  by  proper  municipal  legis- 
lation to  build  according  to  fire  protective  specifications  before 
much  progress  could  be  made. 

C.  The  effect  of  this  restrictive  legislation  is  shown  in  its 
most  complete  form  in  Europe,  where  the  broader  area  of  the 
congested  districts  and  the  scarcity  of  lumber  have  forced  the 
problem  to  its  natural  solution  much  earlier  than  in  this 
country.  The  wonderfully  effective  "neighboring  risk"  idea, 
by  which  each  owner  is  made  liable  for  damage  to  his  neighbor's 
property  through  fires  due  to  his  own  carelessness  or  to  the 
neglect  of  proper  preventive  methods,  has  also  helped  to  stimu- 
late the  rapid  adoption  of  the  protective  measures,  resulting 
in  fire  losses  per  capita  in  different  parts  of  Europe  which 
are  from  six  to  twenty  times  lower  than  the  figure  for  this 
country,  and  this,  too,  in  the  face  of  a  much  denser  population. 


C  However,  the  cause  of  fire  prevention  and  the  appreciation 
of  fireproof  construction  has  progressed  very  rapidly  in  the 
United  States  during  the  last  few  years.  The  establishment 
of  Boards  of  Underwriters,  the  development  of  Underwriters* 
Laboratories,  where  fire  preventive  appliances  may  be  tested 
and  certified  to,  the  good  work  of  the  National  Fire  Protection 
Association  and  of  the  New  England  Factory  Mutuals,  and 
the  earnest  co-operation  of  the  insurance  companies  with 
these  seemingly  antagonistic  organizations,  all  show  that  we 
are  rapidly  approaching  a  period  when  fireproofing  will  be  the 
rule  instead  of  the  exception,  and  when  our  present  enormous 
annual  fire  losses  will  be  reduced  to  a  reasonable  amount. 

C,  It  is  with  the  idea  of  furthering  this  great  cause  of  Fire 
Prevention,  and  of  bringing  to  the  attention  of  the  general 
public  the  true  function  of  Fire  Insurance,  its  relation  to  Fire 
Prevention,  and  the  methods  which  are  used,  that  this  work 
has  been  published.  The  literature  on  the  subject,  particularly 
along  non-technical  lines,  has  been  very  meager  and  it  is 
hoped  that  this  Cyclopedia  will  satisfy  a  long-felt  want. 

C  The  appreciation  of  the  publishers  is  here  expressed  to  the 
authors  and  collaborators— engineers,  architects,  underwriters, 
practical  insurance  men  of  wide  experience,  and  teachers  of 
recognized  ability  — for  their  counsel  and  guidance  in  the  prep- 
aration of  this  work. 
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FIRE  AND  FIRE  LOSSES 


INTRODUCTION 


From  the  beginning  of  time  fire  has  played  a  most  important 
part  in  the  world's  evolution,  changes,  progress,  its  verj-  existence. 
Physicbts  will  tell  you  the  composition  of  fire,  its  why  and  where- 
fore, but  with  all  that  we  are  not  now  concemeil.  Suffice  it  for  us 
that  fire  is  what  might  be  called,  for  our  purpose,  the  visible  expres- 
sion of  heai.  Without  solar  heat  there  would  be  no  life  here;  abso- 
lutely everything  depends  upon  it.  But  we  are  i\ot  dealing  with 
"reflected  solar  rays"  and  such  highly  interesting  but  ultra-scientific 
matter;  we  have  in  mind  now  mere  JirCy  the  combustion  of  inflam- 
mable materials  by  ignition  and  the  destruction  or  dymage  to  many 
materials  by  exposure  to  great  heat  generated  by  fire—  plain,  ter- 
restrial  burning. 

This  fire  that  we  know  about,  that  we  see,  that  we  fear,  and  that 
we  use,  is  sufficiently  important  to  engage  all  of  our  attention.  It  has 
made  and  unmade  continents;  it  has  been  turned  into  power,  steam; 
with  it  nine-tenths  of  our  food  is  prej)ared;  properly  subjugated  it 
b  our  most  important  ally,  whilst  unharnessed  and  running  amuck  it 
can  destroy  and  has  destroyed  in  an  hour  what  nature  has  taken  cen- 
turies to  make,  and  what  man  has  spent  years  in  fashioning.  It  is 
the  most  dreaded  of  devastators;  it  has  been  used  in  war  not  only 
as  a  means  of  discharging  murderous  weapons,  but  in  its  crude 
state,  so  to  speak,  as  an  auxiliary  which  ranks  with  carnage  and 
rapine.  In  the  form  of  conflagrations,  it  has  supplied  some  of  the 
most  spectacular  and  memorable  and  saddest  events  in  history. 
The  anciien ts  soon  recognized  its  potentiality  and  gave  fire  an  equal 
place  in  their  worship  with  the  sun.      Fire-worship  is  found  among 
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2  FIRE  AND  FIRE  LOSSES 

the  oldest  of  peoples;  in  Babylon  it  ranked  almost  equal  with  the 
worship  of  their  great  god,  Baal,  the  sun  god,  and  next  of  kin  to  the 
Jupiter  of  the  Greeks  and  Romans;  in  Peru  and  ancient  Mexico  it 
had  its  place  in  the  theogony  of  the  times.  It  was  practiced  by  our 
own  North  American  Indians,  and,  in  fact,  has  always  ranked  quite 
equal  if  not  superior  to  the  astral  worship  of  nearly  all  polytheistic 
peoples.  All  nations  and  peoples  and  races  turn  fire  to  the  prac- 
tical usages  of  heat-producing  and  cookery,  and  some  have  even 
gone  so  far  as  to  cultivate  a  taste  for  eating  it.  This  latter 
feat,  however,  has  been  and  is  generally  performed  only  by  fakirs 
and  jugglers.  But  we  have  some  well  authenticated  cases  on  record 
that  show  it  was  no  trick  but  an  actual  accomplishment,  molten  wax 
and  pitch  being  swallowed  while  aflame  and  that  in  the  presence  of 
learned  professors  and  investigators  not  likely  to  l>e  fooled  by,  or  to 
lend  themselves  to,  any  mere  trick. 

Enough  for  the  subject  of  fire  in  general.  Its  ramifications  are 
most  interesting,  the  development  of  its  use  for  cooking  raw  foods, 
the  different  manners  or  modes  of  producing  heat  or  power  with  it, 
— how  in  the  latter  connection,  it  maj"  well  be  said  to  **tum  the 
worid'' — any  one  of  these  details  is  fascinatingly  attractive  and  would 
tempt  us  to  linger  with  and  study  it.  But  now  fire  is  to  be  discussed 
only  in  its  destructive  aspect — the  great  conflagrations  of  our  own 
times,  the  havoc  they  and  the  **ordinary'*  fires  make  with  life  and  the 
work  of  men,  buildings,  and  contents;  the  causes  of  these  fires;  the 
means  taken  to  stop,  cure,  or  prevent  them;  and,  lastly,  the  most 
important  of  preventive  measures — fhe  firc-rcftiaiing  cou.sf ruction 
of  bulldingff. 

CONFLAGRATIONS 

Man  is  a  gregarious  animal  and  from  the  earliest  times  has 
sought  to  live  in  communities.  Defence  against  other  tribes  or 
wild  animals  was  thus  made  easier  and  life  generally  more  bear- 
able. As  soon  as  he  emerged  from  the  caves  and  burrows  of  remotest 
antiquity  and  began  fashioning  habitations  of  his  own  handiwork 
— even  the  rudest  tents  of  animal  skins  stretched  upon  poles — he 
laid  the  foundations,  so  to  speak,  for  the  conflagrations  and  terrible 
devastations  by  fire  of  later  times,  for  the  structural  portions  of  those 
tents  were  inflammable,  and  their  coverings,  unlike  the  huge  boulders 
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and  rocky  walls  of  his  first  home,  were  damageable,  destructible  by 
fire.  Combine  those  qualities  with  carelessness  and  ignorance 
and  you  have  all  the  essentials  for  a  conflagration,  ancient  or  modem. 

Peoples  living  in  the  vicinity  of  laminated  rock  formations  had 
already  quarried  and  used  it  in  what  might  be  called  crude  masonry 
to  build  their  homes.  In  the  course  of  time,  however  they  learned 
to  quarry  stone  in  the  shapes  and  in  the  quantities  they  desired. 
Others,  living  upon  the  plains,  away  from  the  forest  and  where  stone, 
and  even  field  rocks  were  few,  devised  a  mode  of  forming  clay  into 
rough  blocks  that  could  be  handled  in  building  walls  to  enclose 
their  ''houses/'  or  worked  up  these  walls  solidly  of  *'adobe**  clay. 
mud  that  soon  dried  and  offered  a  very  adtH|uate  protection,  only 
one  surface  ever  being  exposed  thereafter  to  the  weather.  From 
this  early  beginning  sprang  the  later  art  of  brick-making,  first  merely 
sun-dried  or  baked  brick,  and  later  kiln  brick,  the  most  perfect 
and  only  imperishable  material  of  any  time,  ancient  or  modem. 
To  it  we  owe  most  of  what  we  know  about  antiquity.  Documents 
and  records  written  upon  papyrus,  or  leather,  or  any  other  fabric, 
have  been  bumed,  obliterated,  passed  away,  those  graven  upon 
stone  and  marble  or  fashioned  in  metal  have  been  severely  dealt  with 
bv  time  and  the  elements,  so  much  so  a.s  to  be  of  little  or  no  value 
to  the  historian;  but  those  wrought  in  burned  clay,  and  even  the 
dates  inscribed  upon  the  bricks  of  the  temples,  the  urns,  the  tablets, 
are  as  fresh  and  legible  today  a^  when  they  left  the  kiln  two,  three, 
seven  thousand  or  more  years  ago.  • 

By  far  the  greater  numl>er  of  peoples  have  lived  where  timl)er 
was  easily  procurable — and  therefore  wood  has  become  the  most 
common  medium  for  the  builder  to  work  in  and  has  staved  such 
through  all  ages.  The  demands  made  ujx)n  the  forests  of  the  earth 
have  been  insatiable,  and  as  careless  methods  of  luinlH^ring  have 
always  been  in  vogue,  actual  denudation  has  been  the  order  of  the 
day.  Only  the  most  intelligent  and  careful  people  have  ever  made 
any  attempt  at  reforestation;  the  amount  actually  done  is  so  small 
to  be  absolutely  negligible.  So  today,  the  world  over,  there  is 
actual  scarcity  of  lumber,  prices  have  mounted  sky-high  and.  i)er- 
haps  luckily,  we  at  last  have  to  resort  to  other  materials  ni  the  con- 
stniction  of  buildings. 

Only  as  much  foresight  as  it  recjuired  to  prompt  the  farmer  to 
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prepare  his  ground  and  plant  another  crop  after  he  has  reaped 
one  harvest  would  have  been  necessary  to  secure  for  us  and  all  pos- 
terity an  abundance  of  timber.  The  ruthless  deforestation  practiced, 
particularly  in  America,  has  not  only  produced  a  scarcity  of  lum- 
ber but  it  has  also  entirely  changed  the  complexion,  so  to  speak, 
of  vast  sections.  Exposing  the  earth's  surface  to  the  free  action  of 
rains  and  snows  and  sun  has  permitted  erosion  to  such  an  extent 
that  valleys  have  been  filled  up,  arable  hills  have  been  worn  down 
to  bare  rocks,  the  course  of  streams  has  been  altered,  waste  places 


have  l)een  made  where  thousands  of  men  could  have  cultivate*!  and 
lived  profitably,  life-giving  rain  precipitation  has  been  checked,  and 
the  very  climate  has  Ik-en  tampered  with. 

Natunilly,  wood  Wing  one  of  the  nuist  comluislible  of  materials, 
and  whole  cities  being  built  of  it.  ilestruction  hy  fire  has  ever  l)een 
most  common.  Even  in  the  <(nintries  where  stone  and  brick  were 
used  in  construclion,  the  roofs  of  buildings,  the  fittings,  and  the 
funiiturt^  were  in  great  ]>art  woo<l,  sufficient  always  to  supply  ample 
material  for  combustion,  m»  that  everywhere  and  at  e\ery  time  great 
fires  have  been  the  order  of  the  day.     Tyre,  Babylon,  Alexandria, 
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Thebps,  Rome — every  city  of  old  was  the  scene,  sometime  or  other, 
of  a  great  conflagration,  a  holocaust;  and  lucky,  indeed,  was  the  city 
that  was  so  visited  or  entirely  destroyed  but  once.  In  more  modem 
times  fire  has  wreaked  even  greater  havoc.  The  "London  Fire," 
the  "Burning  of  Moscow,"  and  such  events  are  epochs  in  historj'. 

In  what  may  be  termed  our  own  times,  there  have  been  conflagra- 
tions that  made  those  old  epoch-making  blazes  fade  into  utter  in- 
significance. We  supinely  accept  them  as  necessary  evils  and  no 
longer  consider  "extraordinary"  anything  that  recurs  every  two 
years  or  so — there  was  but  that  time  l)etween  the  fires  of  Baltimore 
and  San  Francisco,  and  we  are  just  about  due  another  great  blaze 
and  have  done  very  little  to  head-off  that  ever  impending  evil. 

We  Americans  are  prone  to  gauge  most  things  by  the  dollar 
mark.  And  perhaps  it  is,  though  so  unsentimental,  as  good  a  stand- 
ard as  any.  Let  us  accept  it  here  as  an  indication  of  the  extent  of 
some  destniction  done  by  conflagrations  in  comparatively  recent 
times.  Table  I  gives  the  time  and  place  of  these  great  single  fires 
and  the  approximate  damage  wrought  to  property.  In  most  of  them, 
too,  great  numbers  of  lives  were  lost,  but  with  that  most  distressing 
feature  we  are  not  at  present  concerned.  Mark,  too,  that  these  are 
all  fires  of  $10,000,000  and  over.  The  number  of  serious  ones,  really 
conflagrations  but  of  onhj  a  few  million  dollars,  is  simply  legion. 

The  seriousness  of  our  "ordinary"  or  "small"  fires  can  be  appre- 
ciated by  scanning  our  fire  report  for  June,  1910,  a  very  normal  month, 
during  which  no  really  "big"  fire  took  place.  Yet  there  was  an 
average  of  one  conflagration  a  day,  burning  up  at  least  one  whole 
block,  of  six  to  nine  buildings;  in  ten  ciises  the  fire  consisted  of  more 
than  twenty  distinct  separate  buildings,  and  in  seven  of  those  ten 
cases  it  was  a  "general"  fire  where  a  goodly  part  or  all  of  a  small 
town  was  totally  wiped  out  of  existence. 

During  the  past  twenty-five  years  1  have  either  witnessed  every 
great  conflagration  there  has  been  in  this  country  or  been  upon 
the  ground  as  soon  afterward  as  steam  could  carry  me.  The  effects 
of  fire  upon  buildings,  the  spread  of  fire,  its  action,  the  effectiveness 
or  the  ineffectiveness  of  water  upon  it — all  phases  of  the  subject 
are  then  at  their  best,  if  we  may  so  express  it,  to  l^e  studied;  one 
can  see  so  well  what  theories  are  exploded  or  confirmed,  where  a 
weakness  in  defense  was  fatal,  that  he  can  plan  new  lines  of  attack 
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TABLE  I 
Great  Fires  of  the  Past  80  Years 


Dec. 

10,  1825 

New  York  City 

$  17,500,000 

May 

4,  1842 

Harrisburg,  Pa. 

35,000,000 

Aug. 

6,  1848 

Constantinople 

15,000,000 

May 

4,  1851 

St.  Louis 

15,000,000 

Dec. 

12,  1861 

Charleston,  S.  C. 

10,000,000 

July 

5,  1866 

Portland,  Me. 

10,000,000 

June 

5,  1870 

Constantinople 

25,000,000 

Oct. 

8,  1871 

Chicago 

165,000,000 

Nov. 

9,  1872 

Boston 

70,000,000 

Sept. 

3,  1876 

St.  Hyacinthe,  Can. 

15,000,000 

June 

4,  1877 

St.  John,  N.  B. 

15,000,000 

Dec 

11,  1882 

Kingston,  Jamaica 

10,000,000 

July 

8,  1892 

St.  Johns,  N.  F. 

25,000,000 

Oct. 

5,  1896 

Guayaquil,  Ecuador 

22,000,000 

Apr. 

27,  1900 

Ottawa,  Canada 

10,000,000 

May 

3,  1901 

Jacksonville,  Fla. 

10,000,000 

Feb. 

7,  1904 

Baltimore 

60,000,000 

Apr. 

10,  1904 

Toronto,  Canada 

12,000,000 

Apr. 

18,  1906 

San  Francisco 

350,000,000 

upon  the  dread  devastator.  Such  a  study  of  fires  is  fascinating  and 
has  led  to  some  beneficent  results;  municipal  building  departments, 
insurance  companies,  the  business  world  generally — all  are  now 
giving  this  subject  intelligent  attention  with  the  idea  of  minimizing 
the  fire-havoc  that  until  comparatively  recently  it  has  been  the 
custom  of  believing  inevitable. 

The  fires  of  many  years  ago  furnish  us  lessons  of  indifferent 
value;  but  the  Baltimore  and  San  Francisco  fires  are  of  such 
recent  occurrence  and  are  so  valuable,  from  the  fire-expert's  point 
of  view,  in  that  they  were  the  only  ones  in  which  the  new  '*sky- 
scraper"  buildings  had  ever  been  involved  and  our  theories  of  "fire- 
proofing"  had  ever  been  given  conflagration-tests,  that  we  may  well 
afford  to  go  somewhat  into,  detail  and  give  them  more  than  a  casual 
glance. 

The  following  two  excerpts  are  from  reports  made  by  me  after 
exhaustive  study  of  both  fires  and  many  weeks  of  delving  into  the  ruins. 
These  investigations  were  made  at  the  instance  of  and  for  the  U.  S. 
and  other  (jovemments,  Municipal  Societies,  Building  Depart- 
ments and  such  bodies.    Some  of  the  data  and  photographs  obtained 
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are  absolutely  unique,  for,  armed  with  the  proper  authority,  I  man- 
aged to  examine  and  photograph  many  buildings  and  dangerous 
ruins  while  the  wreckers  protestingly  waited  to  dynamite  or  pull 

them  down. 

THB  BALTIMORB  PIRB 

Never  before  have  our  theories  of  fireproof  construction  re- 
ceived so  severe  a  test,  and  that  those  skyscrapers  are  still  stand-  . 
ing  and  that  their  structural  members  that  were  properly  protected 
are  intact,  is  all  the  vindication  the  most  enthusiastic  of  the  sup- 
porters of  modem  fireproofing  theories  could  hope  for. 

Something  like  one  hundred  and  fifty  acres  of  territory  were  gutted. 
In  Fig.  6  is  shown  the  trend  of  the  main  blasts,  as  it  were,  of  the 
fire.  It  originated  at  the  point  marked  by  the  white  cross,  and 
spread  with  greatest  velocity  in  the  direction  of  the  first  arrow.  There 
was  a  high  wind  blowing,  some  say  almost  a  gale,  of  forty  miles  an 
hour.  The  fire  jumped  to  point  2,  and  swung  along  in  the  con- 
trary direction  to  the  first  trend,  sweeping  in  a  curve  and  diverging 
into  two  forks,  as  indicated  by  the  arrows.  When  the  fire  readied 
the  diverging  point,  sparks  or  some  other  cause  created  an  outburst 
at  point  3,  and  the  fire  worked  along  in  a  northerly  direction  with 
lightning  speed  on  the  line  shown  by  arrow  3.  The  northerly  point 
of  arrow  2  seemed  to  be  about  the  hottest  of  the  fire.  Spectators 
say  that  it  seemed  to  linger  there  and  put  forth  its  mightiest  effort  to 
utterly  consume  everything  within  its  grasp.  The  trend  of  the  fire 
there  seemed,  to  l)e  a  sort  of  vortex  rather  than  a  tendency  to  spread, 
but  soon  it  started  of!  again  on  the  line  marked  by  arrow  4,  in  an 
almost  due  southeasterly  direction,  an  irresistible,  unyielding  force, 
against  which  it  was  useless  to  battle.  A  considerable  time  after 
fires  along  line  4  were  burning  fiercely,  another  trend  was  started 
at  point  5,  and  continued  in  nearly  a  parallel  direction  to  the  other. 
The  fire  apparendy  burned  fiercest  on  those  lines  indicated  on  the 
chart;  however,  it  spread  all  about,  beyond  and  between  those  lines, 
but  in  a  more  leisurely  manner.  The  portion  shaded  darkly  on  the 
map  shows  the  section  that  was  fire-swept  and  the  black  line  outside 
of  that  district  shows  the  police  and  militia  patrol  limits  within  which 
no  one  is  allowed  without  a  pass  from  the  authjrities. 

I  was  able  to  verify  the  accuracy  of  these  lines  on  the  chart 
by  noting  the  intensity  of  the  heat  as  indicated  by  its  action  on  the 
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metals  and  brick  and  stone,  and  wliile  the  wind  evidently  played 
some  peculiar  pranks  and  made  stranjje  twistings,  the  terrible  drafts 
created  by  the  fire  itself  performed  some  wonderfully  acrobatic  feats. 


3  ts^-l'^'^l^hfjt 


30  to  speak,  in  twisting  tlie  liiirs  of  action  vcrlicaliy  as  well  as  hori- 
zontiilly.  In  places  it  would  m-vm  an  if  the  bla.st  had  passed  over 
three-  and  four-storied  buildings  to  attack  the  six-  and  seven-storied 
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ones  most  fiercely,  while  leaving  the  former  to  bum  more  slowly, 
and  SDiuetimes  from  the  top  down.  Three  or  four  buildings  escaped 
in  thi.'f  manner  from  absolute  destruction;  one,  the  Safe  Deposit 
Company   building,  it  two-stor\\  well-built  affair,   went  ncot  frer. 


UullUliie  Hticn.'  ttie  Ualtiii 


the  brickwork  and  the  iron  shutlcrs  showiiifr  really  but  vcrj-  little 
of  the  effects  of  the  terrific  heal  that  nui.st  have  l)eeii  all  alxmt  it. 

Some  actions  of  that  lire  baffle  scii-iitific  cxplan:itioii.  In  the 
ver)'  case  of  this  Dep<isit  Omipany  buildinjr,  I  can  understand  how 
the  fire  could  hate  swept  over  it  so  ijuirkly, iind,  there  bciiif;  nothing 
about  its  exterior  that  would  readily  Ignite,  that  it  sb'Sild  escape;  hut 
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some  distance  away  and  across  the  street  from  the  new  Custojn 
House  stands  the  old  United  States  stores  building;  on  every  side 
of  this  building  its  neighbors  have  been  completely  gutted,  while 
it  stands  to  all  appearances  absolutely  intact.  The  glass  in  the 
windows  is  not  broken  and  the  window  frames  are  but  blistered, 
while  the  shutters  inside    the    closed  windows    are    charred    and 


scorcheti.  Could  the  heat  simply  have  l>een  intense  enough  to  scorch 
this  woodwork  inside,  through  the  plate  glass,  but,  unaccompanied 
by  flame,  and  being  influenced  by  counter  currents  of  air,  leave  the 
exterior  unmarreti?  The  building  suffered  some  in  the  upper  story 
by  reason  of  the  breaking  of  the  skylights  and  the  fire  getting  in 
that  way.  Other  pranks  of  the  fires  are  shown  here  and  there  in 
the  streets;  a  wooden  telephone  or  telegraph  pole  stands  compara- 
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lively  untouched,  while  nearby  an  iron  one  is  twisted  into  all  sorts 
of  shapes. 

The  combustion  in  the  buildings  was  complete  and  most  search- 
ing. Usually  after  a  fire  there  will  be  charred  bits  of  floor  joists 
still  sticking  to  the  walls  and  masses  of  closely-packed  goods  or 
papers  on  the  ground,  their  very  density  preventing  their  combus- 
tion. But  not  so  here.  In  most  of  the  buildings  burnt,  particularly 
along  the  lines  of  the  most  intense  fire  shown  in  the  diagram,  there  is 
not  a  vestige  of  anything  but  stone,  brick,  and  iron  left.  One  would 
think  that  the  draft  had  drawn  up  whatever  little  residue  there  might 
have  been  and  scattered  it  about  in  cinders  and  dust.  Charred 
papers  were  found  miles  off,  and  whole  sheets  of  tin  were  carried 
blocks  away.  Indeed,  the  suction  or  draft  created  was  so  great 
that  many  skylights  and  iron  roofs  appeared  to  have  been  lifted 
before  collapsing.  Some  of  the  skylight  glass  apj)ears  to  have 
been  broken  outward,  too,  and  before  fire  could  have  had  effect 
upon  it  from  within.  In  some  buildings  the  glass  from  the  windows  is 
mainly  within  them,  and  in  others  it  is  on  the  outside  and  well  away 
from  them,  again  showing  that  the  suction  of  air  along  those  streets, 
toward  the  vortex  of  the  fire,  must  have  been  something  tremendousi 
Furthermore,  in  some  buildings  there  is  very  little  glass  to  be  found- 
it  seemed  to  have  disappeared;  while  about  others  were  found  stalac- 
tite formations  of  fused  gla.ss,  which  indicated  the  terrific  heat  that 
must  have  been  generated. 

On  the  sidewalk  in  front  of  one  building,  there  had  been  a  bulletin 
board  with  a  sheet  of  the  latest  news  pasted  upon  it.  This  was  but 
a  trifle  scorched  about  the  edges.  Nothing  was  left  of  the  building 
but  a  few  little  stulxs  of  the  walls,  but  this  bulletin  board  was  at  the 
comer  of  the  intersecting  streets.  A  cross-draft  of  cold  air  may 
have  protected  it;  or  may  there  not  have  been  created  an  almost 
absolute  vacuum  at  such  points? 

On  another  building  where  iron  and  glass  and  stone  were  either 
twisted  or  phased  out  of  all  recognizable  shape,  a  small  glass  sign 
stands  undamaged  with  the  gilded  letters  as  bright  as  new. 

The  fiercest  of  the  fire  seemed  to  be  at  the  point  of  the  northerly 
arrow  2,  Fig.  6,  and  there  were  centered  most  of  the  important  com- 
mercial houses.  The  fire  fed  on  the  factories  and  manufacturing 
plants  below  that  point,  and   there  gaining  tremendous  headway 
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and  intensity,  swept  this  commercial  district  virtually  out  of  exist- 
ence. "Slow-buming,"  "mill-constructed,"  and  all  kinds  of  build- 
ings, good  and  bad,  went  by  the  board.  The  fire  seemingly  tackled 
them  from  the  top  first,  in  a  quick,  blast-like  stroke,  and  then  what 
might  be  called  a  secondary  fire  worked  horizontally  along  and 
burned  from  the  ground  up  to  the  point  apparently  first  attacked  by 
the  fiercest  flames.  As  Figs.  8  and  9  will  show,  a  few  stalagmites,  as 
it  were,  of  walls  and  piers  alone  mark  the  site  of  these  buildings — 
and  only  the  ** skyscrapers"  stand  in  anything  like  structural  entity, 
splendid  monuments  to  our  progress  in  the  science  of  building. 

The  work  of  the  fire  on  such  tall  buildings  as  the  Continental 
Trust  building,  a  fifteen-story  structure — one  of  Baltimore's  latest 
and  best  buildings — may  be  easily  followed.  This  building  was 
attacked  a  little  more  than  halfway  up,  the  most  intense  blast  strik- 
ing it  about  the  tenth  floor.  I  found  typewriters  and  other  metallic 
materials  in  that  storv  absolutely  fused  into  a  molten  mass,  which 
means  a  temperature  of  2,800  degrees.  It  was  apparent  that  blaists 
similar  to  the  first  struck  this  building  later,  on  the  other  side  from  that 
first  attack,  but  these  were  undoubtedly  of  slightly  less  intensity; 
then  the  fire  ate  away  from  the  second  story  upward  more  slowly 
and  then  downward.  Of  course,  window  frames  and  glass  and 
the  doors  and  finish,  even  the  floor  strips  in  the  concrete,  and  all 
the  contents  of  this  and  the  other  fireproof  buildings,  were  destroyed. 
Some  of  the  newspapers  in  their  excitement  stated  that  these  build- 
ings burnt  as  (juickly  and  as  completely  as  the  wooden  ones,  and 
people,  the  unthinking  ones,  generally  decry  against  the  so^dUed 
fireproof  consiructioHy  because  they  have  discovered  by  this  fire  that 
they  were  wrong  in  their  ideas  that  a  fireproof  building  guaranteed 
immunity  to  even  highly  inflammable  materials  used  in  its  decora- 
tion or  stored  within  it.  To  say  that  the  structures  actually  burned 
is,  of  course,  foolish  and  manifestly  incorrect,  even  to  the  most 
ignorant,  be<'ause  they  are  still  standing,  and  many  of  them  in  an 
easily  reparable  condition.  Take  this  Continental  Trust  build- 
ing, for  instance;  all  the  structural  steel  was  incased  in  tile,  and 
not  a  bit  of  it  is  warped  or  out  of  level.  The  exposed  metal  por- 
tions are  twisted  into  all  kinds  of  fantastic  shapes,  but  the  struc- 
ture itself,  the  frame,  is  intact.  The  structural  conditions  of  all 
these  skyscraping  buildings  that  were  built  at  all  within  the  gen- 
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eral  scheme  of  our  theories  of  fireproofing,  stood  the  awful  test  re- 
markably well.  The  Equitable  building,  which  is,  I  imagine,  an 
old  building,  and  one  in  which,  though  tile  was  used,  its  application 
was  not  made  along  scientific  lines,  makes  a  worse  showing  than 
any  of  the  others.  The  soffits  of  its  beams  were  exposed,  the  tile 
arches  were  segmental,  the  haunches  were  not  concreted — evidently 
to  save  money — and  on  top  of  the  beams  was  a  heavy  two-inch  plank 
floor  covered  with  a  finished,  dressed  flooring.  As  only  a  portion 
of  the  webs  of  the  beams  were  protected,  the  heat  twisted  and  curved 
these  beams  all  out  of  shape  and  necessarily  distorted  the  columns, 
so  that  the  building  will  undoubtedly  have  to  be  entirely  rebuilt. 
The  Calvert,  the  Herald,  the  Tnion  Trust,  and  the  ^laryland  Trust 
buildings  are,  as  far  as  their  structures  go,  in  fair  shape  to  be  re- 
paired, for  the  steelwork  was  fully  protected  by  the  tile  fireproofing. 

These  skyscrapers  were  built  to  contend  with  ordinary  con- 
ditions; for  instance,  if  the  fire  had  originated  in  any  one  of  them,  it 
could  not  have  gotten  l)eyond  control,  and  no  one  in  Baltimore  ever 
anticipated  that  these  buildings  would  be  subjected  to  any  such 
test  from  without.  Even  if  such  a  possibility  had  been  thought  of, 
I  venture  to  state  that  no  one  in  Baltimore  would  have  been  willing 
to  pay  the  increased  cost  that  would  have  been  entailed  had  these 
buildings  been  erected  to  withstand  any  such  terrific  heat  and  flame. 
There  are  few  places  in  the  country  where  skyscrapers  could  be 
subjected  to  any  such  test;  those  in  New  York  and  Chicago  are 
surrounded  by  a  better  class  of  buildings  than  generally  ol)tained  in 
Baltimore.  The  Washington  Post  very  aptly  puts  it  that  a  **fire- 
proof  building  is  one  that  is  fireproof  itself  and  is  surrounded  by 
fireproof  buildings."  That,  I  grant,  would  be  an  ideal  condition, 
one  that  I  have  long  prayed  for,  aiul  preached  for,  and  yet  that  defini- 
tion of  a  fireproof  stnicture  is  not  essentially  correct.  Another  such 
conflagration  is  possible  and  probable  in  a  city  like  San  Francisco 
(rather  prophetic),  or  Boston,  or  New  Orleans  where  great  office 
buildings  are  found  rising  from  among  vast  areas  of  shanties  and 
the  most  inflammable  of  structures. 

In  repairing  these  buildings  in  Baltimore  and  in  building  new 
Dnes  of  their  class  in  this  burnt  district,  no  greater  ])recautions  need 
to  be  taken,  as  far  as  structure  is  concerned,  than  we  find  i^  the 
best  of  the  old  ones,  says  the  Continental  Trust,  because  presumably 
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a  better  geiienti  rlass  of  biiilding.s  than  tlie  old  wooden  ones  will  be 
iiif^isted  upon  by  the  authoritie:^  (alas,  but  little  Wtter  than  the  uitl 
has  replaced  them),  and  in  that  ca.se  no  such  conflagralion  could 
again  be  possible  in  that  district. 

Some  people  say  thai  this  tire  proves  that  an  absolutely  fire- 
proof building,  or  one  that  under  such  stress  would  aiTord  protec- 


tion to  its  content.'^,  is  virtually  an  impossibility;  only  the  unthink- 
>uKi  nuike  any  siu-h  Statement.     The  people  who  built  the 
stnidures  we  have  under  con  side  rat  ion,,  the  Haltimore  skyscrapers,    i 
u.sed  tirepniofing  alxiut  their  struetund  parts  only.     In  the  finish   I 
and  all  else  in  these  buildings  there  waS  absolutely  no  difference  b^ 
tween  them  and  the  liretrayxs  that  stood  all  al>out  them  and  wliich    , 
have    now  disappeareii    from  off  the    face    of    (he    earth.      Insofar    ' 
HS  that  fireproofing  went,  it  has  Ijcen  eminently  successful,  and  thid 
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terrible  fire  demonstrated  its  value  more  forcefully  and  poiently 
than  anything  that  has  happened  in  the  past  twenty  years. 

Think  of  the  test  the  steelwork  was  subjected  to!     Imagine 
dropping  a  lot  of  closely  lx)und  and  connected  metal,  very  susceptible 


.    Hi.     A  Bttlii 


to  viiriuliims  in  Icnipcnilurv,  into  ii  furni«-c  where  different  paitu 
of  lluif  inctid  would]  !)f  subjected  to  )i  temperature  of  08,  400,  and 
.'i,(MNIde<;rees  at  the  same  time,  nnd  n'me'iil>er  thiit  that  metal  was 
encased  in  .siimctiiiu's  nut  (iver  one  inch  of  tile  and  that  il.s  parts  wet« 
not  wariM'd,  liisjninled,  or  otlierwise  daniafjed  by  diat  terrific  heat 
test.  At  .some  oiii-  time  (tiose  tall  biiildiiif;.-!  undenvent  about  those 
variations  <)f  tcmjMTafure.     Ucidi/iny  litis  and  having  those  buildings 
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standing  before  us  in  splendid  proof  of  their  stability,  how  can  any- 
one making  claim  to  the  possescion  of  even  ordinary  intelligence 
state  that  "fireproofing"  is  not  fireproof? 

The  great  fire  of  Chicago  in  1871  had  for  its  effect  throughout 
the  country  the  barring  of  frame  buildings  within  certain  limits. 
This  great  fire  of  Baltimore  is  another  step  in  the  popular  education, 
and  will  result  in  people  doing  more  thorough  fireproofing  in  struc- 
tural building  and  using  less  damageable  materials  in  exterior  and 
interior  decorations.  But  this  education  is  slow,  and  enormously 
costly.  It  will  take  another  such  terrible  experience  (and  it  did)  to 
thoroughly  impress  the  people  with  the  fact  that  we  so-called  cranks 
on  construction  are  right  and  are  not  making  unreasonable  demands 
in  the  line  of  improved  methods  of  building.  We  realize  and  appre- 
ciate the  possibility  of  such  great  conflagrations,  but  people  call 
us  "croakers'"  until  the  things  we  foretold  actually  do  happen.  Then 
they  come  to  us  and  tell  us  how  clever  we  are  and  ask  our  advice 
as  to  how  they  should  build,  and  because,  forsooth,  our  way  costs 
more  money  than  they  care  to  expend,  they  erect  the  flimsiest  struc- 
tures the  too  '^complacent"  laws  will  allow.  Judging  from  my  mail 
these  days,  both  architects  and  laymen  have  experienced  a  change 
of  heart  and  are  anxiouslv  and  insistentlv  desirous  of  advice  how 
to  build  iirlly  rather  than  cheaply— but  the  desire  will  last  only  a 
few  weeks,  or  months,  perhaps.  City  laws  compelling  people  to  build 
well  are  our  only  absolute  safeguard — good  laws  well  enforced  by 
competent  zealous  officers  are  the  solution  of  the  building  problem. 

THE  SAN  FRANCISCO  FIRE  CALAMITY 

It  is  said  that  surgeons  must  necessarily  become  hardened 
to  the  sight  of  human  suffering;  presumably,  too,  one,  a  part  of  whose 
business  it  is  to  examine  into  all  the  tribulations  of  building,  must 
grow  accustomed  to  the  sight  of  devastation  as  the  result  of  human 
stupidity  or  carelessness.  I  have  seen  the  effects  on  buildings  of 
all  the  great  disasters  of  the  past  twenty  years,  and  approached 
San  Francisco  fully  prepared  not  to  be  surprised  at  the  extent  or 
degree  of  its  calamity.  But  the  panorama  that  deployed  itself  before 
me  when  1  first  gazed  upon  the  stricken  city  from  its  highest  point 
was  enough  to  make  any  man's  flesh  creep—  a  hundred  Pompeiies 
gathered  upon  one  site;  the  Baltimore  wreck,  awful  as  that  was, 
magni  fie d  tortyf old ! 
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The  sufTering  of  the  people,  the  heroism  and  rare  skill  shown 
by  a  few  coolheaded  leaders,  the  pood  work  of  the  militarj',  and 
other  dramatic  and  soul-stirring  features  of  the  ston',  have  all  l)een 
well  and  repeatedly  told  in  the  daily  and  periodic  press.  This  report 
must  needs  deal  alone  with  the  structural  conditions  of  the  city,  a 
subject  vast  enough  in  itself. 

.\s  with  most  cities,  San  Francisco  grew  up  from  a  shanty-town 
into  a  city  of  great  commercial  importance  at  a  much  more  rapid  rate 
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than  (lid  her  liuildings  in  the  scale  of  inctrinM)litaii  excellence.  The 
old  Mission  Dolores  Ouirch  of  eiirly  days,  with  its  adolie  walls  and 
tile  roof  ims  siKicssfully  withstood  fvcry  eanln]uake  shix-k.  even 
this  last.  l)ut  it  was  fourul  lliat  llic  indifferently  made  bricks  and 
mortar  in  vtigue  in  tlie  Tiit'A  and  '(iO's,  i>r  lliereabouts,  were  an  easy 
prey  U>  every  .luake.  and  (lie  popular  verdict  was.  therefore,  that 
W(H.d  eoulil  Ih'sI  withstand  the  l>Liirelinf:s  of  old  ^^otllor  Karfh- 
wood  to  remain  in  place  at  all  had  to  be  well-nailed,  and  therefore 
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it  would  hold  together  while  bricks  could  be  stacked  up  with  but 
the  semblance  of  mortar  in  their  outef  joints — a  delusion  and  a  snare. 
Wood  was  therefore  used  in  even  the  most  important  buildings,  being 
made  to  imitate  stone  for  appearance's  sake.  Then,  little  by  little, 
real  stone  and  brick  were  again  used  for  external  walls,  for  it  became 
evident  that  in  the  congested  district  this  sop  to  fire-retarding  was 
quite  essential;  still,  the  woo<l  framing  and  tenj)enny-spiked  bond- 
ing obtained  as  far  as  internal  structural  parts  were  concerned.  It 
is  less  than  twenty  years  since  Californians  were  first  induced  to 
permit  the  construction  of  a  steel  frame  building;  the  law  did  not  com- 
pel it;  and  in  fact,  the  authorities  looked  askance  at  tall,  steel  construc- 
tion as  constituting  a  menace  and  certain  danger  in  the  case  of  quake. 
Since  then,  perhaps  fifty  buildings  have  been  erected  under  the 
name  of  "fireproof  construction." 

In  these  tall  buildings  one  thing  has  generally  been  done  well, 
the  steel  frames  having  been  exceptionally  strongly  built  and  extra 
braced  with  what  is  commonly  known  as  ** wind-bracing'' — a  pre- 
caution against  quake.  Apart  from  that,  absolutely  no  extra  care 
was  taken;  the  stone  setting,  the  brickwork,  the  fi reproofing  of  the 
structure,  and  the  other  safeguards  against  fire — these  latter  chiefly 
conspicuous  by  their  absence — were  in  no  case  suj^erior  to  our  better 
class  of  construction  in  the  East.  It  would  have  been  reasonable 
in  those  large  buildings,  at  least,  on  account  of  c|uake  and  conflagra- 
tion hazards  (San  Francisco  and  New  Orleans  were  two  cities  in 
which  the  latter  seemed  most  probable  and  would  be  most  far-reach- 
ing, the  buildings  being  fully  90  per  cent  frame),  to  expect  a  general 
construction  of  from  14  to  30  per  cent  better  than  we  use  in  New 
York  and  Chicago,  where  the  first  hazard  is  hardly  to  be  expected 
and  the  second  is  a  somewhat  remote  contin<^encv.  As  a  matter  of 
fact,  with  rare  exceptions  indeed,  even  the  best  San  Fnincisco  build- 
ings were  from  15  to  50  per  cent  poorer  in  design  and  construction, 
from  a  fireproof  engineer's  jK)int  of  view,  than  our  best  buildings 
in  Xew  York,  Washington,  and  Chicago.  And  as  for  tlie  secondary 
buildings,  I  doubt  if  any  city  in  the  country  made  less  provision 
against  fire  and  quake  than  did   San   Francisco 

The  building  laws  were  lax  and,  in  plain  English,  the  archi- 
tects either  knew  little  or  cared  little  about  fire  protection;  builders 
made  the  most  of  this  laxity,  and  manufacturers — in  keen  competition 
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among  themselves  and  against  the  outside — ^made  their  materiab 
accordingly.  No  one  thing  or  group  of  people  need  be  blamed 
for  the  result.  The  conditions  were  general  and  laxity  and  reck- 
lessness were  local  characteristics. 

Local  brick  was  only  fair  in  quality;  the  lime  mortar  generally 
used  was  not  of  superior  grade,  and  what  little  cement  mortar  there 
was,  had  for  components  a  pretty  fine  sand  and  a  very  inferior  cement. 
There  are,  of  course,  exceptions  to  all  of  this  arraignment — I  am 
speaking  now  in  general  terms  of  the  conditions  as  I  knew  them 
and  found  them  to  exist  in  the  greater  part  of  the  work  done  in  San 
Francisco.  Architects  seldom  sinned  on  the  safe  side  of  steel  con- 
struction. Gusset  plates  and  rivets  seemed  an  expensive  luxury, 
save  in  the  few  very  tall  buildings  that  were  ** wind-braced";  the  fire- 
proofing  tile  protection,  particularly  of  columns,  was  exceedingly 
thin,  invariably  of  dense  tile  (generally  also  inclosing  steam  and 
other  pipes),  put  together  around  columns  with  merely  galvanized 
iron  U's,  generally  forming  part  of  partitions,  never  tied  to  the  column 
or  with  a  mass  of  filling  tile  or  concrete  in  the  voids  of  the  column; 
beam  soffits  were  sometimes  entirely  exposed  and  seldom  had  more 
than  a  f-inch  slab;  partitions  were  light,  of  dense  tile,  none  too 
good  mortar,  and  no  other  lK)nd  than  the  mortar;  tile  floor  arches 
were  generally  of  side  construction  or  other  obsolete  forms  and 
seldom  of  sufficient  depth  to  withstand  earthquake  shocks.  In  no 
building  was  the  steel  work  thoroughly  covered  with  cement  as  a 
protection  against  corrosion,  l)efore  being  enclosed  in  fireproof  pro- 
tection. None  of  this  fireproofing,  in  shape,  manufacture,  or  par- 
ticularly in  application,  was  at  all  e(|ual  to  the  best  work  now  being 
done  in  the  East.  There  was  no  call  for  it,  and  any  manufacturer 
will  give  only  what  the  market  demands,  particularly  when  he  has 
to  compete  with  cheaper,  inferior  products.  Yet  wherever  tiling 
was  even  fairly  treated  in  construction,  it  in  every  case  performed 
its  functions  well.  Many  buildings  show  evidences  that  the  steel 
work  did  not  receive  a  second  coat  of  paint. 

The  concrete  used  in  floor  and  other  construction  was  generally 
made  of  local  cement,  of  very  inferior  quality,  while  the  reinforcing 
systems  most  in  vogue  are  not  now  regarded  as  being  up-to-date, 
are  scant  in  metal  and  overwide  in  span  without  rigidly  riveted  steel 
ties.    Fortunately,  most  of  the  concrete  floors  were  protected  with 
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a  suspended  metal  and  plaster  ceiling  that  more  or  less  successfully 
parried  the  first  fierce  blast  of  fire,  a  protection,  however,  ihat  proved 
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itself  there,  as  everywhere  else,  grossly  iiiade<|iiiite  when  applied 
directly  to  steel  members. 

Metal  and  plaster  partitions  predominated ;  tile  partitions  were 
set  upon  the  wood  strips  and  concrele  filling  of  fltK>rs;  in  all  tlie.se 
tile  partitions  there  were  wood  strips  for  wainscoting  and  skirting 
board,  wood  jambs  for  doorways,  and  wood  lintels  and  sills  for 
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corridor  lights.  In  every  case  but  one,  the  tall  buildings  were  trimmed 
entirely  with  wood.  In  no  case  were  stairs  and  elevators  cut 
off.  None  of  the  big  buildings  were  sufficiently,  or  indeed,  at 
all,  protected  with  wired  glass,  or  even  shutters.  In  lamentably 
few  cases  was  there  any  attempt  at  an  adequate  local  supply  of  water. 
(Generally  speaking,  the  big  buildings  were  fireproof  only  in  that 
iheir  steel  frames  were  more  or  less  cfTeetually  protected  from  fire 
and  that  their  floor  construction  and  partitions  were  not  of  wood. 
That  one  act  was  deemed  sufficient  to  impart  "immunity"  to  all  the 
inflammable  remainder  of  the  building!  In  all  else  they  offered 
as  little  resistance  to  (juake  and  fire  as  did  the  second  and  third 


and  fourth  classes  of  buildings,  though  vast  expendihires  were 
made  by  architects  for  much  carved  stone,  highly  ornamented  terra 
cotta,  rare  marbles,  and  other  accessories  that  people  have  been 
taught  to  term  architecture.  The  second  and  other  classes  of  buildings 
were  but  mere  shells  of  brick  and  stone  or  wood  with  occa.sionally 
an  exposed  iron  beam  and  a  cast-iron  columii,  but  whose  carrying 
parts  generally  were  all  of  wood,  without  cut-offs  or  the  faintest 
semblance  of  provision  against  fire  or  quake. 

That,  In  brief,  is  a  fair  picture  of  San  Francisco  on  the  17th  day 
of  April,  1906.  A  picture  as  unattractive  could  hardly  be  painted 
of  any  city  iu  the  East  or  Middle  West,  and  yet  San  Francisco  has 
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always  been  known  to  be  subject  to  very  severe  earthquakes  and 
more  than  ordinarily  exposed  to  fire.  Her  fire  department  was  a 
most  excellent  one,  and  therefore  the  insurance  companies  abetted 
her  in  her  sins  by  writing  foolishly  low  rates  on  her  very  flimsy  build- 
ings. Surely  her  people  have  paid  the  price  for  their  sins  of  omis- 
sion— for  they  say  that  ignorance  is  no  excuse  at  law — their  archi- 


Nole  lliBt  some  niolleii  clasa  has  run  doK  n  upon  the  ulll,  yet  lire  found  no  iD^reoa  tticre, 

tccts'  sins  (if  coiiiraission ,  and  the  authorities'  worse  than  criminal 
neglect.  The  lives  of  hundreds  of  her  citizens  were  cruelly  wasted 
(the  exact  numlier  never  will  be  known,  but  I  am  positive  it  far 
excee<ls  the  official  returns);  the  waste,  the  actual  destruction  of 
property  into  ashes  and  smoke  must  certainly  reach  far  in  excess 
of  S300,000,000  (with  probably  S20n,000,000  insurance,  settlement 
of  much  of  which  will  have  to  be  by  litigation,  that  in  all  probability 
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will  decree  that  about  $140,000,000  be  paid  the  policy  holders), 
while  the  indirect  loss  in  business,  in  time,  and  in  values  to  the  city 


This,  the  San  Franoisro  C 


via  (he  Window  Route 
9  riiir1>;   iMilsted  but   tire  Ut«rall)r  jumped 
ower  windows,  consumed  all  there  wu  m  i' 
i  Hanies  were  curried  up  and  out  the  npptr 


and  lo»t!ie  nation  at  larjif  can  only  be  told  in  a  figure  of  ten  digits. 
The  story  goes  that  at  5:30,   or  immediately  after  the  quake 
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a  lady  living  at  Gough  and  Hayes  streets,  wanting  a  cup  of  coflFee, 
lighted  a  fire  in  her  kitchen  stove  that  vented  into  a  damaged  chim- 
ney and  set  fire  to  some  adjacent  wdbdwork.  At  all  events,  the 
consensus  of  opinion  is  that  the  first  fire  originated  not  far  from 
St.  Ignatius  Church  and  that  the  wind,  though  being  but  a  slight 
westward  breeze,  fanned  the  fire  toward  Market  Street.  Whether 
that  was  the  first  fire  or  not  matters  little,  for  it  is  pretty  well  estab- 
lished that  within  a  few  minutes  after  the  (juake  there  were  fires 
well  started  in  at  least  ten  different  places.  The  water  mains  ahad 
been  broken  by  the  cjuake  and  though  a  gallant  fight  was  waged 
the  fire  was  soon  beyond  all  human  control.  The  people  made  little 
stand  against  it,  they  were  panic-stricken  an^  fled.  The  fire  depart- 
ment could  do  but  little.  Its  chief  had  been  mortally  stricken  by 
the  earthquake.  He  was  a  splendid  executive,  but  held  too  much 
in  his  own  hands.  He  had  expected  just  such  a  calamity,  had  begged 
for  a  salt  water  supply  downtown,  had  studied  out  the  city  as  a  chess- 
board and  knew  just  where  he  would  use  dynamite  to  the  best  ad- 
vantage; he  realized  that  there  was  abundant  water  in  the  sew^ers 
and  had  planned  to  use  that  in  case  of  need.  Had  he  been  on  duty, 
good  general  that  he  wa^,  it  is  barely  possible  he  might  have  con- 
fined the  flames  to  a  more  restricted  section.  The  sub-chiefs  were 
not  accustomed  to  great  executive  duties,  and  no  one  had  the  initiative 
or  could  think  of  the  expedients  he  liad  planned  and  undoubtedly 
would  have  resorted  to.  Military,  police,  and  fire  departments  took 
a  hand.  Dynamite  was  used,  but  foolishly,  for  as  in  all  great  crises^ 
some  men  "lost  their  heads.''  In  some  cases,  buildings  actually  on 
fire  were  dynamited,  thus  scattering  ignition  in  a  hundred  direc- 
tions; instead  of  blowing  up  small  buildings  to  make  an  open  space 
and  letting  fire  waste  itself  in  the  big  buildings  where  there  was 
comparatively  little  to  burn,  several  of  these  tall  structures  were 
dynamited — an  action  that  in  no  way  retarded  the  fire,  but  that 
caused  infinitely  more  damage  to  these  expensive  structures  than 
either  quake  or  fire  or  the  two  together.  It  is  doubtful  if  even  at  Van 
Ness  Avenue  dynamite  did  very  nuich  good.  Of  course,  in  such  a 
fire  fierce  currents  and  drafts  are  created,  but  at  no  time  during  its 
duration  was  there  any  tempestuous  wind  such  as  prevailed  at  the 
Baltimore  fire.  Then,  too,  most  of  the  wood  used,  unlike  in  Balti- 
more, was  not  over-resinous  in  nature,  so  that  the  fire,  while  fierce 


A'T 


FIKE  AND  FIRE  IXISSIiS 


FIRE  AND  FIRE  LOSSES  41 

indeed,  was  much  slower,  steadier,  all-absorbing,  and  developed 
at  only  a  few  points  temperatures  as  high  as  were  shown  at  Baltimore; 
there  was  less  of  the  "blow-pipe*'  eflFect. 

At  Van  Ness  Avenue  the  fire  encountered  a  very  wide  thorough- 
fare, a  breeze  from  the  west,  and  a  solid  stand  of  defense.  The 
people  were  in  the  last  ditch,  as  it  were,  and  though  exhausted, 
fought  every  inch  of  fire  with  wet  blankets  and  whatever  they  found 
at  hand.  In  the  extreme  southwest  of  Market  Street  the  fire  ex- 
tended up  to  Dolores  Street,  but  there  it  died  out  or  was  conquered. 

Here  and  there  in  the  stricken  district  are  what  seem  to  be  oases 
in  the  desert.  A  half-dozen  blocks  on  the  water  front  between 
Lombard,  Montgomery,  and  Green  streets  were  comparatively 
untouched;  then  again  on  a  hillside  around  Vallejo  and  Jones  streets, 
**Telegraph  Hill/'  there  are  a  few  dainty  residences  and  green  trees. 
The  old  Appraisers'  Warehouse  and  its  immediate  vicinity  are 
comparatively  unscathed,  while  the  Postoflfice,  the  Mint,  and  a 
few  other  isolated  buildings  show  where  there  were  some  local  water 
supply,  tanks,  etc.,  and  where  a  few  devoted  employes  fought  the 
good  battle  to  victory. 

In  the  downtown  district  the  fires  were  erratic,  they  would 
glow  and  fiercely  consume  some  buildings,  m  others,  where  there 
was  seemingly  as  much  combu5:tible  material,  they  would  dim  and 
smoulder.  There  were  pauses  at  some  of  the  big  buildings,  almost 
extinction;  then  gases  would  ignite  in  those  great  piles,  lighted 
via  the  unprotected  windows,  and  everythmg  burnable  within  them 
seemed  to  be  on  fire  at  one  time.  Popular  verdict  has  it  that  the 
Call  building  was  "red  hot"  and  glowed  like  an  ember. 

The  government  buildings  stood  well  apart  and  isolated,  which, 
of  course,  was  an  advantage.  The  Postoffice,  one  of  the  best  built 
buildings  in  San  Francisco,  if  not  the  very  best,  was  very  little  damaged 
by  the  fire,  in  fact  on  the  interior  not  enough  to  interfere  with  the 
workings  for  even  a  day,  while  on  the  exterior  only  some  ol  its  granite 
work  was  a  bit  scaled  off.  However,  as  the  building  was  on  made 
ground,  the  damage  from  quake  and  dynamiting  was  considerable. 
One  or  two  arch  stones  are  thrown  bodily  out  of  place,  the  great 
granite  piers  in  front  are  here  and  there  cracked  angle-wise  across 
their  faces;  in  the  projection  of  one  pavilion  is  a  vertical  crack  nearly 
halfway  down  and   3   inches    wide,    showing   that    the   front   has 
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been  piislipd  out,  but  fortunately  therf  were  ties  and  bonds  and 
the  repair  will  be  easy.     On  the  !Mis.sion  Street  side  tlie  street  ha.s 


lli'fon-  Ihr  Knnlir|ii»kr  iiml  Kin 


sunken    fiillv  4    Civi  iitid   carrii'il  witli    il  .strps,  icrrHri-,   uiiil   Iwsc 
of  tbi'  building.     Tlir  lissurt-s  in  iliis  siniciure,  us  (.-Isewlifri*,  have 
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not  followed  thr  joints  by  nny  means,  but  have  started  at  a  joint 
uml  ^ne  clear  but  rajifpHlly  tlmnif;h  the  other  stonework,  niu!  there 


If  tliKir  hHil  rni-nlly  Ix'i'ii  iiiii  liilii  llii-  tnii  M»ry  uixl  aiiiinn-iilly  Hint  i-iii 
llii-  lln-  Initii  rli-Kiniyliik'  'Iw  iii|>  of  ■)■<■  iloiiir. 


are  usually  two  or  three  ciiirks  in  the  sanie  ^.'enernl  liini-tion.      hi' 
temally,   (he  glass  tlmuifrhont  is  pretty  Imdly  shattered,  the  jdusler- 
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ing  is  cracKed  at  the  lintel  lines  over  the  doors;  whole  sections  of 
marble  wainscoting  are  thrown  out,  but  no  tile  partitions  are  dis- 
placed or  internal  structural  parts  wrecked.  The  employes  say 
that  they  had  the  building  all  cleaned  up  and  in  working  shape  by 
Sunday  night  after  the  quake,  but  that  the  blasting  of  ^Monday 
morning  did  a  goodly  part  of  the  damage  now  noticed.  '^Fhe  repairs 
to  the  Postoffice  will  certainly  involve  S1()0»00()  or  more.  In  the 
Appraisers'  Warehouse  and  the  Mint  they  fought  the  fire  with  hose, 
wet  blankets,  gunnysacks — anything  at  hand;  glass  was  shattered, 
some  plastering  gone,  and  here  and  there  rooms  were  a  bit  scorched 
but  the  damage  is  not  severe.  Ancient  fonns  of  construction  ob- 
tained in  these  buildings — good  big  brick  walls,  iron  beams  and 
brick  floor  arches,  showing  scant  signs  of  any  disturbance. 

The  City  Hall  was  a  very  large,  imposing,  and  somewhat  artistic 
building,  but  cruelly  poor  in  construction.  The  outer  walls  were 
of  brick,  covered  and  ornamented  with  stucco,  while  the  structural 
parts  were  of  iron  or  steel,  having  segmental  floor  arches  of  cor- 
rugated iron  plates  covered  with  a  miserably  poor  quality  of  con- 
crete and  protected  by  a  suspended  ceiling.  Some  partitions  were 
brick,  some  were  tile;  much  of  the  iron  work  was  unprotected.  The 
earthquake  wrecked  it  badly,  fire  completed  the  task,  and  the 
only  thing  that  can  be  done  with  it  now  is  to  tear  down  what  is  left 
and  clear  off  the  site. 

Some  idea  of  the  severitv  of  the  shock  mav  be  cleaned  bv  an 
examination  of  this  building.  The  portico  colunms  were  great 
affairs  fully  4  feet  6  inches  in  diameter  and  over  30  feet  tall,  cut  up 
by  drums  8  feet  or  so  long  and  composed  of  a  shell  of  cast  iron  an 
inch  thick,  filled  solidly  with  tons  and  tons  of  concrete.  These 
columns,  at  least  many  of  them,  lie  flat  in  the  street  and  many  feet 
from  the  building,  the  tons  and  tons  of  weight  not  simply  pushed 
out  from  the  top  by  crushing  roof  or  anything  of  that  kind,  or  teetered 
off  their  bases  by  a  shaking  motion,  but  literally  "kicked  off''  and 
well  out  from  their  support.  This  building  cost  millions  of  money 
and  was  undoubtedly  the  plaything  of  grafters.  Even  in  the  parts 
not  burned  the  concrete  is  so  poor  you  can  pick  it  out  of  place;  and 
where  fire  touched  it  at  all,  all  life  is  extinct  and  vou  shake  an  entire 
.section  by  walking  across  it.  Most  of  the  wreckage  lies  toward 
the  west.     The  cast-iron  framing  columns  are  badly  war|)ed  and 
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twisted,  though  in  places  the  moldiHl  capitals  are  barely  scorched; 
the  metal  in  the  cornices  and  decorations  outside  is  either  entirely 
off  or  so  blistered  and  crumpled  as  to  be  useless.  Here  and  there 
are  slight  evidences  of  good  workuuinship;  one  might  almost  call 
them  spasms  of  virtue  in  careful  superintendence.  Where  the 
brickwork  was  well  bonded  and  good  cement  mortar  used  it  held 
so  well  that  though  thrown  out  of  place  or  carried  out  by  the  wreck- 
age there  are  great  chunks  here  and  there,  4  feet  and  5  feet  cubes, 
as  homogeneous  and  solid  as  any  rock.  Even  the  concrete  in  j)laces 
was  well  done.  I  found  a  section  4  feet  by  10  feet  that  had  fallen 
three  stories  and  was  still  a  pretty  fair  slab.  The  dome,  with  all 
its  columns  and  ornamentation,  is  a  shattered  mass  of  d<:fbris,  save 
its  steel  frame  that  supports,  high  in  the  air,  a  tile  floor,  the  top  story 
of  the  dome, above  which  everything  seems  to  be  in  pretty  fair  shape! 
It  must  be  perfectly  evident  to  even  the  layman  that  in  the 
strict  sense  of  the  term  there  were  no  fire/yroo/  buildings  in  San 
Francisco.  It  has  been  demonstrated  to  the  architects  and  people 
of  San  Francisco,  if  they  did  not  know  it  before,  that  the  mere  fire- 
proofing  of  the  steel  work,  putting  in  this  or  that  material  in  the 
floor  construction,  docs  not  constitute  a  heavenly  dispensation  to 
construct  every  other  part  of  the  building  in  a  way  which  is  no 
better  than  that  used  in  the  veriest  firetrap.  So  it  must  be  evident 
that  where  the  fireproofing  of  the  structure  was  well  done,  that 
structure  has  not  sufl^ered;  that  where  the  interior  fittings  were  of 
non-inflammable  material,  as  in  the  Kohl  building,  incipient  fires 
inside  of  the  building  found  little  to  feed  upon  and  were  easily  ex- 
tinguished; that  where  there  was  much  of  the  inflammable  in  the 
cxmstniction  and  occupancy  of  a  building,  but  where  its  windows 
were  protected  with  wire  glass,  as  in  the  California  Electric  Supply 
building,  and  the  attack  from  fire  was  altogether  external,  the  interior 
of  the  building  and  its  contents  were  saved;  that  where  there  was 
any  local  water  supply,  little  material  to  burn,  intelligent  or  trained 
employes  in  charge,  as  in  the  several  government  buildings,  fire 
could  be  successfully  fought;  and  that,  had  there  been  any  buildings 
there,  which  were  cut  up  into  small  units  by  impassable  fire  barriers 
or  in  which  stories  were  isolated  by  stair  and  elevator  wells  being 
enclosed,  fire  originating  in  any  of  the  units  could  not  reach  or  dam- 
age the  others.    Xow  then,  with  all  this  before  the  San  Francisco 
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people — even  if  they  had  absolutely  no  regard  for  the  warnings,  the 
preachings  we  have  been  carrj-ing  on  for  years,  the  reiteration  of 
these  very  things — is  it  not  reasonable  to  expect  that  they  will  assemble 
the  features  of  construction  that  have  severally  proved  themselves 
sane  and  reliable,  into  one  complete  system  of  construction  and 
establish  that  as  a  standard  of  proper  building? 

It  would  l^e  most  wise,  true  economy — an  approach  to  the  ideal 
condition  of  municipal  government — if  such  a  standard  were  made 
obligatory  in  the  new  city.  But  with  the  government  as  it  is,  such 
municipal  Utopianism  is  absolutely  out  of  the  question.  The  archi- 
tects in  the  past  certainly  did  not  rise  to  the  situation,  and  the 
chances  are  ten  to  one  that  they  will  continue  to  build  anjihing  a 
man  wants  and  with  just  as  scant  pro\ision  against  destruction  as 
the  exceedingly  lax  laws  \vi\\  permit.  Therefore  it  is  really  up  to  the 
individual  owner  of  property  to  l)e  discriminating,  to  judge  for  him- 
self, to  know  something  al)out  construction  and  to  direct  what  he 
wants  to  build.  Surrounded  as  his  building  must  long  remain,  by 
shacks  and  even  tall  buildings  of  questionable  construction,  it  must 
be  perfectly  obvious  to  him  that  his  sole  salvation  lies  in  the  pro- 
tection he  is  wise  enough  to  give  his  own  property.  lie  must  needs 
build  his  warehouse,  office  building,  store,  club,  or  residence  so  that 
it  will  suffer  the  least  possible  damage  in  a  conflagration  scarce  one 
whit  less  severe  than  this  last.  If  j)eople  talk  insurance  to  him  as  a 
possible  salve  he  must  rememlxT  how  little  of  the  sore  that  salve 
actuallv  covered  in  the  later  disaster  and  he  must  also  remember 
how  costly  it  is — a  salve  that  has  cost  us  SI  ,61(),<SS0,(KX)  for  premiums 
in  ten  years — and  that  a  building  really  well  constructed  and  de- 
signed is  virtually  its  own  insurance,  and  though  its  first  cost  may 
be  a  trifle  greater  than  if  he  builds  in  the  usual  manner,  its  ultimate 
cost  in  actual  dollars  and  cents  is  far  less,  and  when  he  sees  his  neigh- 
lx)r's  flimsy  building  disappearing  in  fire  and  smoke  he  will  feel 
that  the  extra  cost  of  his  own  building  for  its  proper  construction  is 
ahsalutclij  clear  profit. 

The  burned  area  eijualed  4.7  square  miles,  or  3,000  acres,  or 
020  blocks.  The  fire  destroyed  28,000  buildings  along  36  miles  of 
streets. 

In  all  that  great  city  there  were  thirty  buildings  whose  designers 
knew  enough  to  at  least  attempt  the  fireproofing  of  one  feature, 
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the  structural  steel  portion  of  those  buildings;  one  other  designer 
knew  enough  to  use  metallic  trimming  in  his  building,  and  there  was 
still  another  who,  though  he  designed  an  obsolete  and  useless  form 
of  general  construction,  knew  enough  to  protect  his  bnilding  exter- 
nally with  wire  glass.  Now  snrely  there  must  be  one  man  there  who, 
in  the  new  city,  will  give  us  one  building  emlxKlying  all  tliose  good 
features;  one  building  that  is  really  fireproof  and  that  will  stand  to 
point  the  way — the  direction,  the  means,  the  manner,  of  construct- 
ing other  buildings — after  the  next  great  conflagration  will  have  still 
further  accentuated  the  lessons  so  forcefully  ex{)oun(lcd  in  the  greatest 
of  modem  conflagrations,  the  destruction  of  our  western  metropolis, 
San  Francisco,  once  known  as  **the  magnificent ''  (Not  a  single 
building  has,  thus  far,  been  so  built  in  San  Francisco.) 

Note.  To  the  disturbance  that  that  fire  created  in  ()iirfiriarici:d  centers, 
the  absolute  extinction  of  so  grc-jt  a  money  value,  and  the  necessity  for  hurry- 
ing so  much  cash  to  one  (remote)  point-  -the  Red  Cross  Society  ilistributed 
millions  in  relief  and  the  Federal  and  State  (lovernnicnts  centered  there  and 
scattered  many  millions  more  —is  attributable  in  a  very  jrreat  part  tiie  general 
depression  of  1907.  Our  business  pendulum  was  rudely  shaken  antl  swayed 
in  all  directions  and  the  very  delicate  clockwork  of  our  financial  organism 
was  so  disturbed  that  even  at  this  late  tlate  it  still  slips  a  cog  once  in  a  while. 

Many  insurance  com[)anies  went  out  of  business  as  a  result  c)f  the  San 
Francisco  disaster,  others  were  badly  crippled,  and  all  were  made  excee<lin^ly 
nervous,  to  say  the  least,  but  finally  a<ljustments  were  made  and  on  buildings 
and  contents  was  paid  SIiJS,OtO,()«)()  to  the  policy  holders. 

But  little  more  than  that  sum  has  been  put  into  building  operations  since 
the  fire.  That  is  only  a  coinci^lenct*.  however,  for,  of  course,  stocks  of  gooih 
have  been  purchased,  furniture,  etc.,  so  that  i)robably  nearly  twice  ;ts  great  a 
sum  has  been  put  into  contents. 

Up  to  July,  1909 -our  last  report— §110,000,000  has  been  expended  in 
building;  80  first  class  buildings  costing  S-0,OJO.O()()  have  been  erected,  7, 19S 
alterations  and  repairs  ma<le  at  SIO, 000.000,  and  1,-117  new  buildings  of 
Class  C — rather  inferior  construction —costing  SI').. 500, 000  have  been  built, 
and  only  Wi  of  Class  H — fairly  good  construction  -while  l'^,144  jraniv.  build- 
ingp4  have  been  permitted    -.S-")0,( )()(), 0:)0  worthi      Fml  jor  tnuttln'r  ronjJinjnition! 

FIRE'S  HAVOC 

An  Economic  and  Cruel  Waste  of  Life  and  Property.  Wc  note 
that  San  Francisco  in  its  uphiiildin*;;  liad  a<;ain  supplied  a  vast 
amount  of  fuel  for  another  conflagration.  It  would  seem  that  the 
chief  cbncem  of  the  builders,  particularly  in  this  coiuitry,  an<l  for 
ages  past,  has  In^en  to  supply  an  ade(|uate  amount  (^f  fuel,  the  cost- 
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liest  we  could  devise,  for  conflagration  and  the  "occa-iional"  fire  to 
consume.  We  have  done  the  work  well  and  the  results  have  even 
surpassed    our   expectations.     The   "occasional"    fire   has   Ijecome 

so  frcMUenl,  in,i,x-,l  tlinv  :nr  aKuiil  tliivo  ll,oi,.an<l  i,f  lli,-m  a  ilav. 


,ini!  pliff* 


and  so  destructive— S500,000  and  S1,000,(K)0  burnings,  a  whole 
block  at  a  time,  receive  but  the  most  meager,  passing  notice — that 
in  bulk  they  total  a  yearly  loss  far  in  excess  of  any.  except  one,  of 
the  historic  conflagrations  themselves. 
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We  have  reason  to  be  proud  of  the  phenomenal  growth  of  our 
American  cities,  the  beauty  of  their  buildings,  and  the  vast  volume 
of  building  construction  that  is  yearly  carried  on  in  the  process  of  that 
growth.     But  a  careful  analysis  shows  us  that  that  great  volume  of 


building  is  not  aU  growth  but  i-;,  to  a  very  great  extent  indeed,  but 
the  replacing  of  buildings  that  have  lieen  de.sln)yed  by  fire.  And 
that  destruction,  a  most  .senseless  and  cniel  waste,  has  had  a  pro- 
portionate increase,  year  by  year,  far  in  excess  of  the  pro  rata  of  our 
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new  buildings  or  indeed  of  many  other  details  of  our  rapid  growth. 
In  30  years  our  population  has  increased  73  per  cent,  our  fire  losses 
134  per  cent.  In  this  country  we  deal  in  big  figures  and  it  would 
almost  seem  as  if  we  were  as  proud  of  our  appalling  wastes  as  we  are 
of  our  mammoth  productions.  At  least  one  would  judge  so  by  the 
complacency  with  which  we  contemplate  a  drain  upon  our  resources 
that  would  be  deemed  positively  intolerable  in  any  other  country. 
One  Year's  Fire  Losses.  Let  us  see  what  a  year — an  average 
year — has  meant  in  this  fire  matter.  In  the  forty  leading  cities, 
building  construction  for  new  buildings  and  repairs  to  old  ones 
reach  a  total  value  of  $478,000,000  in  the  year,  or  a  grand  total 
in  all  the  cities  and  towns  of  8570,000,000.  Now  then,  during  the 
same  period  we  permit  to  be  destroyed  by  fire,  buildings  and  contents 
to  the  value  of  $218,000,000.  Incidentally,  the  reader  will  please 
remember  that  inmost  transactions  where"losses"occur, those  losses 
resolve  themselves  generally  into  transmutations  or  exchanges.  In 
financial  matters  where  one  man  loses  the  other  gains;  in  more 
scientific  operations  fuel,  for  instance,  is  consumed  but  produces 
steam,  power.  They  say  that  nothing  is  utterly  lost,  but  we  also 
know  in  this  fire  proposition  nothing  is  left  but  ashes  and  smoke. 
It  is  not  an  exchange.  The  destruction  of  vakie  is  absolute,  for  so* 
far  we  have  exceedingly  little  use  for  ashes,  and  smoke  has  not  yet 
been  turned  into  anything  valuable  commercially  or  scientifically. 
Add  to  the  value  of  property  destroyed,  the  cost  of  maintaining  fire 
departments,  fire-fighting  apparatus,  high  water  pressure,  and  city 
and  private  efforts  at  atop  ping  fire  when  it  has  once  started,  some- 
thing like  $300,000,000  a  year.  Then,  in  a  further  effort  to  recoup 
ourselves  after  fire  has  laid  waste  our  property,  we  have  gambled 
with  the  insurance  companies  in  a  bet  that  our  buildings  would  burn. 
During  the  year  we  pay  those  companies  in  fire-insurance  premiums 
on  buildings  and  contents  $ol(),()00,000.  They  pay  us  back  in 
adjusted  losses  $13o,()0(),000,  so  that  the  difference  between  those 
two  sums,  $181,000,000,  is  the  amount  we  pay  those  companies  for 
the  privilege  of  getting  back  a  little  over  half  of  the  value  of  the 
property  we  permit  to  be  destroyed  by  fire.  Apply  the  paid  losses 
of  $135,0(K),000  on  the  burned  value  of  §218,000.000,  and-  the  net 
loss  in  property  value  is  $83,000,000,  the  cost  of  fire  "protection*' 
of  all  kinds  is  $300,000,000,  and  the  amount  we  give  the  insurance 
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Fig.   43.     Searching  Far  the  Devi  ACIer  a  Fatal  Kirv 
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TABLE  II 
Fire  Data — Forelgrn 


Population 

FiRBMEN 

FiRBB  PSR  YbAR 

Atome 

500,000 

200 

170 

Venice 

151,000 

70 

125 

Florence 

205,000 

128 

160 

Milan 

500,000 

240 

764  (60^  false  alarms) 

Zurich 

168,000 

18  regular 

2000  volunteer 

72 

Strasburg 

167,000 

210 

58 

Copenhajcen 

500,000 

280 

194 

Bordeaux 

300,000 

204 

166 

companies  to  guarantee  us  some  reimbursement  for  our  losses  is 
$181,000,000,  so  that  the  total  of  destroyed  values  and  incidental 
costs  of  fire  for  the  year  is  SoG4,000,000.  Compare  this  figure  that 
we  might  call  destruction,  with  the  new  buildings  added,  $570,000,000, 
or  what  we  might  call  production,  and  the  result  is  not  one  of  which 
we  have  any  reason  to  be  proud. 

American  vs.  Foreign  Fire  Losses.  Eliminating  the  considera- 
tion of  the  cost  of  fire-fighting,  we  have  destroyed  in  property  values 
$4,500,000,000  worth  in  the  past  33  years,  and  including  fire  pro- 
tection the  cost  has  amounted  to  about  $9,000,000,000  in  that  time. 
Again  eliminating  all  incidental  expense,  fire  alone  has  cost  us  in 
1909,  $2.72  per  capita,  (^ompare  that  to  the  fire  losses  in  FiUro- 
pean  countries  and  you  will  realize  how  far  behind  them  we  are  in 
fire  prevention.  In  France,  (Germany,  Italy,  Switzerland,  Austria, 
and  Denmark  the  general  average  is  a  trifle  less  than  33  cents  per 
capita.  In  Italy  it  is  as  low  as  12  cents  and  in  Gennany  it  has  never 
been  above  49  cents.  In  thirty  of  the  principal  foreign  cities  the 
average  was  51  cents,  while  in  252  of  our  cities  the  average  was  $3.10. 
In  Table  II  is  shown  the  small  [)ersonnel  of  the  foreign  fire  depart- 
ments and  the  few  fires  they  have  to  combat: 

The  Paris  fire  department  c'osts  but  $(100,000  a  year  for  main- 
tenance. The  city  holds  3,000,000  people  and  the  year's  fires  amount 
to  about  $2,0(X),000.  Ix)ndon  with  5,000,000  people  has  a  depart- 
ment that  costs  but  $1,500,000  for  maintenance  and  responds  to 
5,2S0   alarms. 

Now  compare  with  these  figures  those  given  in  Table  III  which 
tell  the  fire-story  in  our  own  country. 
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TABLE  III 
Fire  Data  United  States 


Population 

Number 
OF  Alarms 

Per- 
ce NT- 
AOB    OF 

False 
Al'rms 

Property 
Loss 

Cost   of 
Maintenance 
of    Fire   De- 
partment 

New  York 

5,000,000 

15,000 

10% 

$7,250,000 

$7,000,000 

Chicago 

2,000,000 

10,640 

25% 

4,100,000 

3,000,000 

St.  Louis 

000,000 

3,292 

.07% 

1,300,000 

1,100,000 

Boston 

580,000 

3,910 

10% 

3,608,000 

1,060,000 

Cleveland 

400,000 

2,500 

2% 

829,000 

679,000 

Minneapolis 

300,000 

1 ,832 

40% 

1,060,000 

476,000 

Washington,  D.  C. 

300,000 

960 

80% 

320,000 

604,000 

Glasgow's  fire  loss  averages  $325,000,  Boston's  (with  a  less 
population)  $2,000,000.  Berlin  with  a  population  of  3,000,000 
averages  $200,000  and  its  fire  department  costs  $300,000;  compai^ 
these  figures  with  Chicago's,  a  city  of  two-thirds  the  population.  In 
Europe  they  will  average  .86  fires  per  1000  population,  while  here 
the  average  is  4.05. 

The  equipment  of  our  fire  departments  is  most  complete,  devices 
of  all  kinds  and  men  in  abundance,  trained  athletes,  and  they  need 
,  to  be  all  of  that  and  most  skilled,  for  they  have  enough  to  do.  In 
New  York,  for  instance,  there  are  4,2G4  firemen  in  159  companies. 
They  have  55  ladder  companies,  4  water  towers,  7  fire  boats  for  the 
river  front,  and  daily  use  1 ,400  horses. 

The  European  city  tliat  has  a  loss  of  $300,000  a  year  deems  itself 
sorely  tried;  with  us,  a  city  that  has  not  a  loss  of  a  couple  of  millions 
feels,  it  would  seem,  as  if  it  were  being  outclassed  by  its  competitors 
in  stupidity — on  this  subject,  at  least.  Indeed,  in  this  matter  of  our 
fire  losses,  caused  by  our  slovenly  mode  of  building,  we  have  become 
the  laughingstock  of  all  Europe. 

Note.  It  is  a*  peculiar  coincidence  that  in  the  great  mass  of  statistics 
I  have  gathered,  even  from  the  small  towns,  the  cost  of  fire  and  the  cost  of 
maintenance  of  the  fire  department  has  run  pretty  close  together. 

Analysis  of  Fire  Losses  in  the  United  States.  In  an  analysis  of 
the  fire  loss  the  fact  stands  out  prominently  that  much  of  it  is  due 
to  fires  that  extend  beyond  the  limit  of  the  buildings  in  which  they 
started.  It  is  imjx>ssible,  from  the  figures  obtained  during  the  in- 
quirj',  to  give  any  definite  statement  as  to  the  amount  of  the  losses 
due  to  exposure,  but  some  years  ago  prominent  underwriters  estimated 
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that  at  least  27  per  cent  of  the  fire  loss  comes  from  fires  that  extend 
beyond  the  buildings  in  which  they  originate.  These  losses  are 
undoubtedly  due  to  the  inflammable  "construction  of  buildings,  for 
in  Europe,  where  more  resisting  construction  prevails,  there  b  no  sudi 
loss  from  this  source,  fires  being  more  readily  confined  to  the  build- 
ings in  which  ihey  started.  It  is  even  more  notable  that  only 
$(iS,000,nOO  of  the  lo.ss  in  (he  United  Stales  was  on  buildings  of 
brick,  concrete,  stone,  and  other  slow-buming  construction  material, 
while  double  that  amount,  or  about  $148,000,000,  was  on  frame 
buildings.     (Our  ]<H)0  rcport-i.) 


The  loss  is  rather  evenly  divided  !>etween  the  urban  and  the 
rural  }Kipulation.  the  total  lass  in  the  cities  and  villages  amounting 
til  SI07.(»!i;!.2S:i  and  in  the  rural  districts  (o  .?]07,!W1.426.  The 
total  urlmii  population  is  estimated  jU  42,100,710  and  the  rural 
ill  4:{,HiU,()-')l.  The  big  lo.s.scs  in  the  cities  and  villages  are  not  sur- 
|)rising,  for  in  these  arc  locatcil  many  buildings  filled  with  millions 
of  dollars'  worlli  of  pnipi-rly.  The.se  liuililings  arc  snhjwt  to  an  ad- 
ditional risk  liccause  ihey  adjoin  or  are  near  one  another.  In  the 
rural  di.slrict.s  the  l»uildings  arc  widely  separated  and  contain  prop- 
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erty  that  does  not  compare  in  value  with  that  in  the  cities,  yet  the 
losses  are  as  great  in  these  districts.  The  only  conclusion  that  can 
be  drawn  from  this  condition  is  that  the  remarkable  efficiency  of 
the  fire  departments  of  the  cities  prevents  a  much  greater  loss  than 
really  occurs  and  that  the  absence  of  fire-fighting  apparatus  in  the 
rural  districts  permits  the  loss  in  fires  to  be  total. 

This  fact  is  plainly  shown  in  the  total  building  loss  of  the  coun- 
try, the  fire  departments  keeping  the  loss  in  cities  and  villages  down 
to  $50,173,625,  while  fires  in  the  rural  districts  consumed  buildings 
valued  at  $58,983,269. 

The  contents  loss  in  the  cities  and  villages  was  $56,919,658 
as  against  $49,008,157  in  the  rural  districts,  which  again  proves  the 
contention,  in  spite  of  the  great  loss  in  the  rural  districts,  as  it  is 
well  known  that  the  value  of  the  property  in  city  buildings  is  many 
times  greater  than  that  in  buildings  in  rural  communities. 

The  losses  on  brick,  stone,  and  steel  buildings  ui  the.  cities  and 
villages  amounted  to  $19,816,474  and  on  contentis  to  $29,092,270; 
in  the  rural  districts  the  losses  on  these  buildings  \^ere  $11,276,213 
and  on  the  contents  $8,240,310.  The  much  heavier  losses  in  the 
cities  and  villages  on  the  brick,  stone,  and  steel  buildings  are  un- 
doubtedly due  to  the  few  buildings  of  this  character  in  the  rural  dis- 
tricts in  comparison  to  the  number  in  the  cities. 

The  losses  on  frame  buildings  in  the  cities  and  villages  amounted  to 
§30,357,151  and  on  the  contents  to  827,827,388;  in  the  farming  com- 
munities the  losses  on  these  buildings  reached  a  total  of  $47,707,056 
and  on  the  contents. SI(),7()7,S47.  This  once  more  tells  of  the  efficiency 
of  the  fire  departments  in  coping  with  the  flames  in  cities  and  vil- 
lages and  the  utter  lack  of  fire  protection  in  the  rural  districts. 

Since  the  year  1866  the  losses  by  conflagrations  in  the  United 
States  have  amounted  to  $936,551,1.35,  according  to  tables  prepared 
by  the  National  Board  of  Fire  Underwriters.  By  ^^conflagrations" 
is  meant  all  fires  involving  a  loss  of  half  a  million  or  more  dollars. 
According  to  the  same  authority  the  conflagrations  of  1907  cost  the 
United  States  $18,475,000.  The  loss  by  conflagratidh  in  1908  ex- 
ceeded that  of  the  preceding  year  by  a  large  sum,  one  conflagration 
alone,  that  at  Chelsea,  Mass.,  on  April  12  and  13,  involving  an  in- 
surance loss  of  .>iS,84(),S79,as  reported  by  the  underwritingcompanies 
to  the  Massachusetts  insurance  commissioner. 
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The  fact  that  no  other  country  suffers  such  enormous  con- 
flagiution  losses  has  led  to  a  general  investigation  of  the  causes  by 
fire  underwriters,  fire  marshals,  officials  of  states  and  municipalities, 
and  students  of  economic  conditions,  and  the  conclusion  reached  is 
that  the  great  loss  is  due  mainly  to  poor  and  defective  construction 
of  buildings  and  equipment.  The  investigation  has  further  disclosed 
the  probability  that  an  increase  in  the  number  and  severity  of  con- 
flagrations may  be  expected  until  there  is  a  decided  improvement 
in  methods  of  construction. 

The  danger  of  conflagration  is  present  in  everj^  city  and  village 
of  the  United  States,  and  with  it  the  possibility  of  large  loss  of  life. 
The  most  eflScient  fire  department  in  the  country  is  powerless  when 
once  a  fire  gets  under  considerable  headway  in  a  locality  where  bad 
construction    prevails. 

Losses  in  Treeless  States  vs,  Ijosses  in  Timber  States,  Another 
illustration  of  the  influence  of  frame  buildings  on  the  fire  loss  of  the 
country  is  suggested  by  the  grouping  in  Table  IV  of  eleven  states 
which  are  practically  treeless  and  comparing  them  with  leleven  states 
in  which  there  is  still  an  abundance  of  timber,  the  argument  being 
that  there  will  be  a  greater  proportion  of  frame  buildings  in  the 
states  where  lumber  is  plentiful  because  of  its  cheaper  price.    Table 


TABLE  IV 
Fire  Loss  in  Treeless  States 


Statss 

Total 
Population 

Total   Fib* 
Loss 

Lobs  per 
Capita 

Iowa,    Illinois,  Oklahoma,  Con- 
necticut, Delaware,  New  Jer- 
sey,   South    Dakota,     Rhode 
Island,    1  Kansas,     Nebraska, 
and  North  Dakota. 

16,785,460 

S38,606,558 

$2 .  30 

TABLB  V 
Fire  Loss  in  Timber  States 


States 

Total 
Population 

Total  Firk         Loss  per 
Lo88                  Capita 

Washington,    Louisiana,    Texas, 
Mississippi,     Wisconsin,      Ar- 
kansas,    Michigan,     Pennsyl- 
vania, Minnesota,  Oregon,  and 
North  Carolina. 

23,560,533 

$73,895,950 

1 
$2.89 

73 
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y  shows  that  in  states  where  there  is  a  supply  of  lumber  there  is  an 
increase  per  capita  loss  of  59  cents  over  the  per  capita  loss  of  the 
treeless  states. 

The  remarkable  feature  is  the  per  capita  loss  in  the  South 
Central  states — Kentucky,  Tennessee,  Alabama,  Mississippi,  Lou- 
isiana, Texas,  Oklahoma,  and  Arkansas,  namely,  $3.66,  more  than 
$1  in  excess  of  the  per  capita  loss  in  any  of  the  other  divisions.  All 
of  the  states  in  this  division  except  Oklahoma,  contain  much  timber, 
and  therefore  many  frame  buildings.  These  states  also  have  the 
handicap  of  inefficient  fire  protection  as  compared  with  the  states 
of  the  North  and  East.  The  total  losses  and  the  loss  per  capita 
according  to  geographic  divisions  are  shown  in  Table  VL 


TABLE  VI 
Fire  Loss  per  Capita — United  States 


States 

Total 
Population 

Total   Fire 
Loss 

Loss  PER 

Capita 

North  Atlantic 
Maine,     New     Hampshire,    Ver- 
mont,  Massachusetts,     Rhode 
Island,  Connecticut,  New  York, 
New  Jersey,  Pennsylvania. 

23,779,013 

$59,447,532 

• 

S2.50 

South  Atlantic 
Delaware,  Marylanil,  District   of 
Columbia,    Virginia,  ^^  est  Vir- 
ginia,  North   Carolina,    South 
Carolina,  (Icorgia,  Florida. 

11,574,988 

S25,349,223 

2.19 

North  Central 
Ohio,  Indiana,  Illinois,  Michigan, 
Wisconsin,     Minnesota,    Iowa, 
Missouri,  North  Dakota,  South 
Dakota*!,  Nebraska,  Kansas. 

29,020,045 

508,793,148 

1 
2  37 

South  Central 
Kentucky,  Tennessee,    Alabama, 
Mississippi,    Louisiana,   Texas, 
Oklahomi,  Arkansas. 

10,308,558 

$59,908,992 

3 .  00 

Western 
Montana,    Wyoming,     Colorado, 
New  Mexico,    Arizona,    Utah, 
Nevada,    Idaho,    Washington, 
Oregon,  and  California. 

4,783,557 

$12,070,420 

1 

2.05 

74 


THE  NEW  YORK 

PUBLIC  LIBRARY 


FIRE  AND  FIRE  LOSSES  65 

Comparative  Figures.  Cities  of  Austria,  Belgium,  France, 
Germany,  Norway,  Russia,  Switzerland,  and  the  United  Kingdom, 
with  a  reported  population  of  19,913,816,  had  a  loss  of  but  $9,582,340 
— a  per  capita  of  48  cents.  Russia  had  the  highest  loss,  $3,100,823  in 
a  population  of  2,673,427,  a  per  capita  loss  of  $1.16.  If  the  United 
States  had  Europe's  per  capita  of  48  cents  'in  a  total  population 
estimated  by  the  Census  Bureau  for  1907  as  85,532,761,  the  total 
fire  waste  in  this  country  for  the  year  would  amount  to  $41,055,725, 
a  saving  of  natural  resources  to  the  extent  of  $174,028,984.  With 
the  maximum  per  capita  loss  in  Europe  $1.16  (in  Russia),  the  fire 
waste  in  the  United  States  would  amount  to  $99,218,002,  or 
$116,314,759  less  than  the  actual. 

The  principal  reason  for  the  great  difference  between  the  amount 
of  fire  waste  in  the  United  States  and  Europe  is  that  there  are  but  few 
frame  buildings  in  Europe,  and  practically  none  in  the  great  cities. 

The  results  obtained  indicate  that  the  total  annual  cost  of 
fires  in  the  United  States,  if  buildings  were  nearly  as  fireproof  as 
in  Europe,  would  be  $90,000,000,  and  therefore  that  the  United 
States  is  paying  annually  a  preventable  tax  of  more  than  $366,000,000, 
or  nearly  enough  to  build  a  Panama  Canal  each  year! 

The  average  annual  cost  of  maintaining  fire  departments  in 
European  cities  and  in  American  cities  has  been  noted,  from  which 
it  appears  that  the  cost  in  European  cities  is  20  cents  per  capita, 
and  in  corresponding  cities  in  the  United  States  $1.53  per  capita, 
or  seven  and  one-half  times  as  great.  It  is  reasonable  to  assume 
that  when  building  construction  in  the  United  States  shall  have 
reached  a  condition  similar  to  that  in  Europe  our  annual  cost  on 
this  item  alone  may  be  reduced  from  more  than  $25,000,000  to 
83,000,000,  or  to  less  than  one-seventh  of  the  present  total.  In  like 
manner  the  annual  cost  of  fire  in  the  United  States  in  comparison 
with  similar  cost  in  Europe,  shows  that  the  total  per  capita  cost 
in  this  country  is  nearly  five  times  that  in  Europe,  indicating  a  pos- 
sibility of  reducing  the  grand  total  of  this  cost  from  $456,000,000 
to  $90,000,000,  or  nearly  one-fifth  of  the  present  total.  It  will  be  noted 
that  the  per  capita  costs  in  this  country  and  in  Europe,  which  make 
up  these  total  figures,  are  almost  equally  divided  between  the  fire 
losses  and  the  annual  expense  of  fire  protection,  and  that  the  ratio 
of  these  in  the  United  States  and  in  Europe  is  nearly  the  same. 
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In  March,  1907,  the  Featherstone  Street  fire  oocuired  in 
London,  involving  the  loss  of  $750,000.  It  created  a  great  stir 
at  the  time.  The  European  papers  commented  that  it  was  one  of 
the  Uggest  fires  that  ever  burned  in  Europe  in  40  years.  Upon  all 
of  that  continent  during  that  period  only  48  fires  ever  equaled  or 
exceeded  its  costi  Such  fires  here  get  scarce  a  paragraph  in  our 
papers. 

In  June,  1908,  there  was  a  fire. at  Frederichstad,  Norway. 
Twenty-three  buildings  were  destroyed,  a  loss  of  $560,000.  It  set 
all  Europe  talking.  In  all  the  British  Kingdom,  last  year,  there 
was  but  one  fire  of  $400,000,  one  of  $300,000,  one  of  $250,000,  and 
only  35  of  over  $50,000. 

Dublin's  fires  mean  a  loss  of  only  24  cents  per  capita. 

The  buildings  burned  in  thb  country  in  a  year,  assuming  them 
to  be  65  feet  wide,  would,  if  placed  side  by  side,  line  both  sides  of  a 
street  long  enough  to  extend  from  Chicago  to  New  York. 

Of  course  averages  are  an  unsatisfactory  comparison,  they  can 
be  made  to  suit  any  purpose,  and  are  juggled  into  all  sorts  of  argu- 
ments, chiefly  to  prove  political  theories,  but,  after  all,  they  are  eur 
only  means  of  comparison.  Accordingly  we  may  say  that  year  in 
and  year  out  our  fire  losses  in  and  on  buildings  average  $16,130,000 
a  month,  while  our  building  record  new  buildings  and  repairs,  amount 
to  $45,800,000!  The  wide  divergence  in  months,  however,  may  be 
appreciated  when  we  note,  for  instance,  that  one  month  the  ratio 
will  be  $24,000,000  of  fires  and  $16,000,000  of  building  and  the 
very  next  $11,000,000  of  fires  and  $52,000,000  of  building.  It  may 
be  remarked,  however,  that  the  heaviest  fire  months  are  naturally 
the  winter  ones,  when  heating  plants  are  in  full  blast  and  stores  and 
homes,  etc.,  are  lighted  early  in  the  afternoon.  And,  of  course, 
the  heayiest  building  months  are  the  summer  ones. 

Still  dealing  with  averages,  the  fire  loss  of  the  average  major 
city  in  this  countrj'  is  $1,500*,000;  in  European  cities  of  the  same 
size  it  is  $50,000. 

In  New  York,  for  example,  each  fire  alarm  costs  the  city,  in 
its  pro  rata  of  maintenance,  etc.,  $481.17.  Fully  10  per  cent  of  the 
alarms  are  false  ones.  The  percentage  of  lass  per  fire  is  heavier  in 
London  than  in  New  York,  but  the  fires  in  the  latter  city  are  infinitely 
more  numerous. 
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During  the  past  yeai  the  school  and  college  fires  have  been 
fewer  in  number  than  the  average  of  other  years,  only  a  few  over 
a  hundred  fires  having  occurred  in  such  buildings  The  great  loss 
of  life  in  the  Collingwood  school  fire  attracted  so  much  attention 
that,  the  country  over,  better  school  buildings  were  demanded  and 
are  now  in  use.  We  learn  slowly,  pitifully  slowly,  and  each  move 
mast  be  preceded  by  an  awful  lesson  We  have  had  such  lessons  in 
theaters  and  in  schools  and  are  mending  our  ways  there;  probably 
the  next  great  lesson  will  be  in  a  department  store  fire  or  an  apart- 
ment hoase  holocaust.  But  even  though  but  about  one  hundred 
school  fires  did  take  place  that  meant  that  the  lives  of  twenty-five 
thoasand  children  were  in  grave  peril  during  this  one  year's  time. 
Surely  we  can  give  the  subject  still  more  attention  and  yet  not  be 
overdoing  it. 

We  average  3  theaters,  3  public  halls,  12  churches,  10  schools, 
2  hospitals,  2  asylums,  2  colleges,  6  apartment  houses^  3  depart- 
ment stores,  2  jails,  26  hotels,  140  flat  buildings,  and  nearly  1600 
houses,  burned  up  or  partially  destroyed  every  week  in  the  year. 
In  25  years,  34  capitols,  723  court  houses,  1,960  city  halls,  163  public 
libraries,  and  1,424  banks  have  also  gone  the  fire  route. 

The  totals  in  these  figures  comprehend  fire  losses  of  and  on 
ships  and  boats  plying  upon  our  inland  waters,  lakes,  rivers,  etc., 
but  take  no  account  of  cargoes  in  foreign  bottoms  that  may  have  been 
destroyed  while  in  our  sea-ports.  The  loss  in  ships  and  boats  is 
not  great  A  boat  is  generally  isolated,  not  endangered  by  its  neigh- 
l)ors,  there  is  better  discipline  than  in  any  building,  men  are  trained 
to  watch  for  fire  and  to  extinguish  it  in  its  incipiency  and  there  is 
always  an  abundance  of  water.  Serious  fires  on  lK)ats  are  almost  as 
rare  as  those  in  fire  department  stations. 

Depletion  of  Timber  and  Iron  Supply  and  Its  Remedy.  We  have 
ruthlessly  destroyed  whole  forests  in  getting  out  the  choice  timber, 
and  our  methods  generally,  with  timber,  are  criminally  extravagant. 
Then,  largely  through  our  own  carelessness,  fire  has  helped  to  com- 
plete the  destruction.  Some  years  as  much  as  10,000,000  acres  are 
burned  over.  Last  year  was  a  particularly  disastrous  year  in  our 
forests.  Figures  can  only  be  wildly  approximate  but  certainly 
$80,000,000  of  "ripe"  luml)er  was  burned  and  fully  $90,000,000  of 
new  forest  growth. 


77 


68  FIRE  ANDIFIRE  LOSSES 

In  the  national  forests,  owing  to  Forestr}'  Bureau  methods 
and  protection,  though  there  were  more  fires  in  1009  than  1908 
the  loss  was  not  so  great.  Only  300,000  acres  were  burned  over. 
Nearly  80  per  cent  of  the  fires  were  extinguished  before  as  much  as 
5  acres  had  been  damaged,  the  patrol  system  is  so  thorough,  in  spite 
of  the  small  appropriation  made  for  that  work. 

Note.  In  October,  1910,  the  forests  of  northern  Minnesota  were  ablaze, 
one  of  the  worst  fires  in  the  history  of  our  forest  depletion.  Whole  towns  of 
considerable  size  were  swept  away.  Reports  show  that  over  300  lives  wore 
sacrificed,  and  damage  to  property,  towns,  and  timber  to  the  value  of  at  least 
$40,000,000.    The  Duluth  Evening  Herald  sapiently  remarks: 

How  long  will  Minnesota  lie  asleep  at  the  gateway  of  her  natural  resources, 
while  fire  and  thievery  despoil  her  heritage? 

How  many  more  disastrous  forest  fires  must  there  be  before  the  state 
adopts  a  sound  and  aggressive  policy  of  safeguarding  her  own  property  and 
that  of  her  people? 

How  many  more  times  must  the  settlers  in  northern  Minnesota  l^e 
scourged  from  their  blazing  homes  by  forest  fires  caused  by  neglect  before  the 
stat-e  takes  from  its  burstmg  treasury  the  funds  needed  to  patrol  the  forest^s? 

How  many  more  lives  must  be  offered  up  as  sacrifices  to  the  state's 
neglect?  How  many  more  frontier  villages  must  be  laid  waste?  How  many 
more  thrifty  toilers  who  devote  their  lives  to  redeeming  the  wilderness  must 
be  ruined  for  their  pains?  How  many  more  winners  of  the  wilderness,  the 
most  useful  citizens  in  all  the  state,  must  go  wandering  homeless,  unsheltered, 
hungry,  and  cold,  out  of  their  fire-swept  clearings  to  become  subjects  of  tem- 
porary charity? 

The  state  of  Minnesota  owns  vast  riches  in  the  nortli.  It  is  true  that 
much  of  its  timber  has  gone  for  a  song,  and  that  much  of  it  has  l)een  stolon; 
but  much,  too,  is  left,  even  after  the  series  of  forest  fires  that  have  swept  over 
the  north  because  the  state  has  not  thought  it  worth  while  to  establish  an 
efficient  forest  service. 

The  state  owns  vast  areas  of  rich  land,  to  which  it  invites  settlers. 

Yet  the  state  lets  its  timber  lands  go  practically  unguarded. 

It  leaves  its  settlers  surrounded  by  inflammable  woo<ls  which  it  does 
not  g\iard  against  fire. 

It  does  not  build  roads  over  which  the  settler  can  get  his  products  to 
market,  and  over  which  he  might  escape  when  fire  sweeps  through  the  woods. 

The  state's  neglect  of  its  resources  is  criminal.  It  is  unfair  to  its  o^vn 
interests,  and  cruel  to  those  to  whom  it  looks  to  make  its  wildernesses  blossom. 

It  is  short-sighted  folly — worse,  it  is  wicked  and  wanton  waste  of  lives 
and  property  —private  as  well  as  public. 

So  indilTerent  has  the  state  been  to  its  natural  resources  that  it  does  not 
even  know  what  it  owns.  It  knows  how  many  acres  l^elong  to  it,  and  some- 
thing about  how  much  timber  there  is  on  its  lands.  It  knows  nothing  about 
what  part  of  its  possessions  are  fitted  for  agriculture,  what  part  should  l)e 
devoted  to  reforestation,  and  what  part,  being  fitted  for  nothing  else,  might 
be  turned  into  game  preserves  and  pleasure  grounds. 
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The  state  should  survey  its  lands  and  take  an  inventory  of  its  possessions. 
It  should  patrol  its  forests,  build  roads  and  trails,  help  the  settlers,  make  it 
possible  for  other  settlers  to  come  in,  and  it  should  change  its  land  laws. 

It  should  create  a  department  to  which  lands,  game  and  fish,  forests 
— all  the  state's  domain — shall  be  committed,  with  fully  prescribed  powers 
and  duties. 

Nothing  less  than  a  complete  revolution  in  the  state's  methods  of  hand- 
ling its  heritage  is  required. 

The  Forest  Service  and  Conservation  have  their  opponents, 
strange  as  it  may  seem.  It  is  always  so.  Never  has  anything  sen- 
sible been  advocated  but  that  3ome  "vested  interest,"  some  one 
who  benefits  by  the  **insensible''  way  of  doing  things,  bobs  up  to 
oppose  it  and  always,  mark  you,  in  the  **name  of  the  people."  The 
editor  of  the  Chicago  Evening  Post  touches  upon  that  feature  rather 
nicely   in   a   recent  editorial: 

The  attention  of  the  congressional  opponents  of  the  cause  of  conservation 
is  direct^jd  to  the  devastation  in  the  wake  of  the  fire  in  the  woods  of  northern 
Wisconsin.  The  forests  destroyed  were  held  in  private  ownership,  and  there 
was  no  adequate  force  of  rangers  and  fire-fitjhters  to  guard  the  property  and 
to  check  the  prograss  of  the  flames  at  a  time  when  checking  was  possible. 

One  United  States  senator,  an  ardent  opponent  of  forest  reserves,  has 
said  that  forest  fires  are  Nature's  cleaning  process.  Nature  is  cruel  in  its 
kindness.  In  Wisconsin,  in  applying  its  remedy  to  a  disease  that  neither 
the  senator  nor  anyone  else  has  yet  diagnosed,  it  destroyed  $3,225,000  worth 
of  prop)erty  and  made  300  families  homeless. 

Fires  in  the  Michigan  forests  in  the  late  spring  and  early  summer  laid 
v.'aste  a  great  section  of  country  and  caused  an  enormous  property  loss.  If 
the  dry  weather  continues  fire  will  probably  occur  in  the  lower  Appalachians 
and  in  the  Adirondacks.  The  history  of  destruction  repeats  itself  year  a^ter 
year  in  the  woodlands  which  are  not  under  government  or  state  control. 
The  rangers  of  the  United  States  Forest  service  by  their  alertness  and  energy 
have  kept  at  a  minimum  the  fire  losses  in  the  tracts  under  their  charge 

There  is  a  prevailing  impression  that  if  forests  pass  under  the  control 
of  the  state  or  the  general  government,  the  timber  supply  will  be  locked  up 
and  a  famine  in  the  product  will  result.  The  legislation  to  give  into  govern- 
ment keeping  a  great  area  of  timber  land  in  the  White  Mountains  and  in  the 
Southern  Appalachians  is  not  intended  to  prevent  lumbering  by  private  enter- 
prise. The  lease  system  will  be  authorized  and  the  timber  will  be  taken  out 
under  the  supervision  of  experts  who  will  see  that  wcste  is  prevented,  so  that 
the  country  still  may  use  its  wood  and  have  it. 

The  known  supplies  of  high-grade  iron  ore  in  this  country, 
estimated  at  more  than  4,788,000,000  tons,  cannot  be  expected  to 
last  beyond  the  middle  of  this  century  unless  the  present  increasing 
rate   of  consumption   is   curtailed.     There   are   in   addition   about 
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75,000,000,000  tons  of  low-grade  iron  ore  which  will  undoubtedly 
be  used  to  some  extent  as  the  price  of  iron  advances.  The  supplies 
of  stone,  sand,  ^^vel,  clay,  cement,  lime,  and  slate  are  practically 


inexhaiisiiliic.  and  ils  the  supplies  <if  linilter  ami  iri>n  are  depleted 
iiiiil  ihf  prices  of  these  are  increased  it  is  exident  that  the  I'nited 
Slates  must  iiim  to  mnrrele-makinp  materials  clay  products,  and 
building    stone  as  substitutes  for  wood  and  iron. 
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Another  waste  of  structural  materials  that  is  closely  related 
to  the  fire  loss,  is  that  involved  in  the  use  of  iron  and  steel  that  are 
placed  undergound  in  city  water  mains  or  used  in  pumping  plants  to 
provide  a  water  supply  for  conflagration  protection  in  excess  of  that 
needed  for  ordinary  uses.  The  investigations  reported  herein  in- 
dicate that  22  per  cent  of  the  total  expenditure  on  behalf  of  public 
water  supply  is  due  to  additional  service  necessary  for  protection 
against  fires  of  such  magnitude  that  they  may  spread  beyond  the 
building  in  which  they  started.  There  are  2,000,000  tons  of  metal» 
valued  at  $127,000,000  and  350,000  hydrants,  valued  at  nearly 
$30,000,000,  in  the  systems  provided  for  fighting  fires  of  conflagration 
dimensions. 

The  mineral  materials  available  for  structural  purpose  may  be 
di\ided  into  two  classes:  (1)  iron,  steel,  copper,  nickel,  and 
their  manufactures,  the  supplies  of  which  are  limited  and  which 
are  themselves  subject,  to  destruction  through  weathering,  fire,  and 
other  causes;  (2)  stone,  clay  products,  and  cement  and  concrete 
manufactures,  which  are  less  subject  to  destructive  agencies  and 
the  supplies  of  which  are  practically  inexhaustible. 

In  building  and  construction  work,  the  substitution  of  the  ma- 
terials of  the  second  group  for  the  most  commonly  used  wood  and 
metal  manufactures  shoukl  l)e  encouraged  as  having  an  important 
influence  on  the  preser\'ation  of  the  supplies  of  the  more  perishable 
and  scarcer  materials.  The  use  of  building  stone  and  clay  and 
cement  products  in  this  country  has  been  restricted  by  competition 
with  the  much  cheaper  products  and  the  more  easily  fabricated  and 
available  metal  products.  Improved  methods  of  preparing  the 
raw  materials  for  use  in  building  construction  are,  however,  rapidly 
diminishing  the  difference  in  cost,  and  careful  investigations  as  to 
their  structural  (jualities  and  the  more  suitable  structural  fonns  would 
have  an  important  influence  in  further  reducing  this  difference  in 
cost  and  in  enlarging  the  u.se  of  the  more  permanent  materials. 

Fireproof  Construction  the  Only  Adequate  Protection.  Surely 
we  have  had  figures  enough  to  clearly  establish  and  to  firmly  impress 
even  the  layman  that  fire  can  be  said  literally  "to  be  eating  at  the 
very  vitals**  of  our  economic  structure.  It  is  one  of  the  big  factors 
in  the  wanton  destruction  of  life,  some  years  as  many  as  0,000  lives 
having  been  sacrificed,  while  last  year  the  record  showed  a  loss  of 
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1,449  lives  and  6,000  people  seriously  injured.     It  ranks  but  little 
below  our  murderous  railways  that  in  a  recent  span  of  but  three 
months  killed  149  people  and  maimed  16,937!    And  yet  all  of  us 
live  and  do  business  in  buildings  where  we  are  constantly  exposed 
to  danger  by  fire,  for  there  are  very,  very  few  buildings  where  fire 
is  not  only  poi^ible  but  very  probable.    However,  let  us  set  aside  such 
broad  terms  and  base  our  calculations  solely  upon  the  actual  num- 
ber of  fires  that  do  occur,  and  we  find  that  fully  36,000  lives  are 
daily  in  actual  peril — that  is,  daily  this  many  people  get  out  of  burn- 
ing buildings,  are  carried  out  by  firemen,  or  otherwise  rescued  just 
in  time  to  escape  death.     Many  causes  have  contributed  to  this 
deplorable  condition.     One  is  that  our  people  are  naturally  reckless 
and  careless  and  build  as  they  do  much  else,  merely  for  the  moment. 
Then,  too,  until  very  recently  our  lumber  supply  has  seemed  in- 
exhaustible and  it  was  the  material  with  which  buildings  could  be 
erected  with  greatest  rapidity  and  least  initial  cost.     The  pioneer 
could  not  be  expected  to  haul  brick  and  steel  into  the  wilderness  when 
he  had  trees  all  around  him  from  which  he  could  fashion  his  rude 
habitation.    Pioneer  settlements  grew  into  villages  and  the  villages 
into  cities  and  the  habit  of  building  of  wood  stuck  to  them.     Why, 
even  last  year,  with  the  price  of  lumber  100  percent  higher  than  it 
was  ten  years  ago  and  with  incombustible  materials  available  every- 
where and  at  low  cost,  we  still  built  61  per  cent  of  the  year's  con- 
struction  of  wood!     In   the   older  communities,   in   Europe,   they 
have  got  well  over  their  pioneerdom  and  lumber  has  never  been  so 
plentiful  as  with  us,  and  the  authorities  have  had  more  forethought 
and  realized  the  necessity  of  better  construction  so  that  the  general 
average  of  the  buildings  in  cities,  towns,  and  villages  is  infinitely 
less  inflammable  than  is  the  average  here.     But  from  that  it  must  not 
be  deduced  that  the  science  of  building  is  carried  to  greater  perfection 
there  than  here.    That  seems  an  anomalous  condition  but  a  fact  it  is, 
nevertheless,  that  our  architects  and  engineers  know  a  great  deal 
more  about  fireproof  construction  and  practice  it  to  a  far  higher  degree 
of  perfection  than  do  the  architects  and  engineers  of  Europe.     They 
really  have  nothing  to  compare  with  our  superior  buildings.     Take, 
for  instance,  the  Singer  Tower  in  New  York,  and,  regardless  of  its 
height,  there  is  nothing  in  Europe  to  compare  with  it  in  the  way  of 
fire-resisting  qualities.     The  trouble  with  us  is  that  there  are  so  few 
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of  those  buildings.  We  have  something  like  12,000,000  structures 
in  the  country,  but  of  that  vast  number  there  are  but  8,000  in  which 
much  effort  has  been  nuide  at  fire-prevention!  It  is  our  average 
construction  that  is  so  poor  and  that  makes  sucha  bad  showing  as 
compared  with  Europe.  You  can  readily  see  that  in  a  city  composed 
of  buildings  which,  although  not  fireproof,  are  comparatively  incom- 
bustible, the  fire  hazard  is  much  less  than  it  is  in  a  city  of  fire-traps 
with  a  few  perfect  buildings  scattered  here  and  there.  And,  too, 
in  order  to  resist  fire  those  fireproof  buildings  have  to  be  super- 
latively perfect,  because  there  is  so  much  fuel  all  around  them  that 
a  fire  attack  against  them  is  vigorous  in  the  extreme.  In  Euro- 
pean cities  the  big  and  important  buildings  need  not  be  so  perfectly 
cfmstructed  because  the  danger  of  fire  from  within  is  alwaj*s  the 
minimum  and  the  danger  of  fire  from  without  is  not  very  great  on 
account  of  the  superior  general  quality  of  construction.  There, 
it  is  seldom  that  a  fire  gets  beyond  the  building  in  which  it  originates; 
the  owner  is  responsible  for  the  damage  to  his  neighbor's  property 
if  it  does;  here,  in  spite  of  our  splendid  fire  departments— and  there 
are  none  superior  to  them,  for  none  have  the  practice  and  experience 
they  have— fires  frequently  extend  to  neighboring  buildings,  entire 
blocks,  and  indeed  whole  sections  of  cities. 

Municipalities,  states,  and  even  the  countrj*  at  large,  are  be- 
ginning to  realize  the  gravity  of  this  fire-v/aste  and  that  something 
drastic  has  to  l)e  done  toward  fire-protection.  The  great  trouble  is  that 
whatever  we  do  now  can  simply  he  an  abstaining  from  adding  fresh 
fuel  to  burn,  because  we  have  received  such  a  heritage  of  combusti- 
ble buildings  that  it  will  be  yet  many  years  l)efore  those  old  fire- 
traps  will  have  been  destroyed  or  torn  down  to  l)e  replaced  vnih 
better  buildings.  But  a  l>eginning  has  to  be  made  sometime  (for 
the  percentage  or  pn)  rata  of  fire  destruction  is  ever  increasing  more 
rapidly  than  the  increase  in  new  buildings  or  the  percentage  of 
efficiency  of  our  fire  de[)artments)  and  most  cities  of  our  countrj'  have 
so  re-vanii)ed  their  building-regulations  that  at  least  within  certain 
districts  nothing  of  an  inflannnable  nature  may  now  be  erected. 
But  that  is  not  enough,  because  immediately  outside  of  those  dis- 
tricts we  are  [)ermitting  fire-trap  construction  that,  in  turn,  will  be 
tlie  inheritance  of  our  successors  and  will  Ik*  in  congeste<l  districts 
and  will  prove  almost  insu[)erdble  l>arriers  to  real  progress.     The 
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thing  to  do  is  to  absolutely  prohibit  inflammable  construction,  the 

use  of  wood,  in  the  structural  parts  of  buildings  erected  anywhere 

within  the  jurisdiction  of  the  city,  and  the  state  should  not  be  far 

behind  in   restricting  and  safeguarding  the  buildings  in  the  rural 

districts. 

CAUSES  OF  FIRE 

Mmary  Causes.  Specialists,  insunince  ex|)erts,  and  fire  depart- 
ments zealously  seek  out  and  tabulate  the  direct  causes  of  fire,  attribut- 
ing it  to  this,  that,  and  the  other  thing.  Simmered  right  down  to 
the  final  analysis  we  shall  find,  however,  that  the  listed  **causes*'  are 
but  the  intervening  or  secondary  agencies  and  that  999  fires  out  of 
1,000  are  very  directly  due  to  carelcusne^ss  or  inexcusable  ignorance. 

These  primary  causes  are  responsible  for  the  terrific  loss  of 
life  and  limb  and  proj)erty  in  this  country.  We  are  the  most  careless 
people  on  earth.  We  permit  a  looseness  of  conditions,  a  reckless- 
ness of  method,  or  a  method  of  recklessness  which  would  not  be 
tolerated  in  (ireat  Britain  or  (lermany  or  France.  This  laxity  runs 
on  our  railroads,  pervades  our  coal  mines,  meanders  in  our  mills, 
asserts  itself  in  the  slovenliness  of  our  cities  and  our  vacant  lots,  and 
is  traced  directly  to  our  homes  along  the  icy  sidewalks  to  our  front 
dfK)rs  and  the  doors  of  our  churches  and  public!  institutions.  The 
average  American  cares  no  more  about  the  conditions  outside  the 
walls  of  his  home  than  he  cares  about  the  conditions  on  the  most 
distant  planet.     He.  is  indifferent  and  unashamed. 

And  yet  it  is  small  wonder  that  men  recklessly  throw  cigarette 
stumps  aI)out  and  do  other  foolish  things  that  cause  so  many  of 
our  fires,  for  they  are  brought  uj)  with  a  total  disregard  for  the  pos- 
sibilities of  such  recklessness.  As  little  children  they  are  not  cau- 
tioned enough  against  playing  with  matches— they  are  given  toy 
steam  engines  and  that  means  lighting  fires  to  ojXTate  them;  the  great 
Fourth  of  July  they  are  given  numerous  dollars  to  s[>end  upon  the 
most  fire  producing  agency  known  and  are,  that  day,  openly  aided 
and  abetted  in  playing  with  fires  by  their  fond  papas.  Result: 
where  there  are  40  fires  a  day  generally,  in  that  same  secticm  on 
the  Fourth  of  July  there  are  130.  Incidentally  those  same  crackers 
and  fireworks  result  in  5,307  persons  being  killed,  blinded,  maimed, 
or  otherwise  injured  each  year.  Fntluisiustic,  unreasoning,  and 
disinterested    patriotisTP   surely! 
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Secondary  Causes.  Now  as  to  secondary  causes,  suppose  that 
an  earthquake  shakes  part  of  a  building  down  and  fire  ensues,  the 
damage  may  be  attributed  to  earthquake.  But  if  the  building  had 
been  properly  built  it  would  not  have  been  shaken  down  and  if  the 
materials  used  had  not  been  inflammable  there  would  have  been 
very  little  or  no  fire  anyway.  Carelessness  or  ignorance  prompted 
that  mode  of  building  and  to  either  or  both  should  be  charged  the 
fire.  Another  secondary  cause  is  the  defective  flue.  If  such  defective 
construction  is  not  due  to  carelessness  or  ignorance  what  can  you 
attribute  it  to?  And  so  it  is  with  the  entire  list  of  causes.  After  the 
defective  chimneys,  flues,  and  fireplaces,  and  heating  and  lighting 
apparatus,  come  matches,  sparks,  and  explosions  followed  by  incen- 
diarism and  lightning;  however,  nearly  one-fourth  of  all  the  fires  are 
labeled  "unknown  causes.'* 

One  authority  has  carefully  tabulated  the  fires  in  this  countr}' 
for  twenty-one  years.  He  finds  that  crime  or  mischief  fires  num- 
bered  31,000  out  of  the  total  of  369,298,  a  matter  of  $210,856,542 
worth.  Incendiarism  was  responsible  for  $199,755,000;  cigarettes 
and  what  even  the  layman  calls  carelessness  caused  $266,040,000; 
burglars,  tramps,  and  lunatics  $(S,500,000;  children  and  matches 
$1,000,000.  It  is  notable  that  cigarettes  alone  did  more  mischief 
than  electric  wires,  lightning,  cyclones,  or  carth(|uakes  (^barring  San 
Francisco)  in  the  same  space  of  time.  Ashes  storinl  in  coinl>ustil)le 
vessels,  W(K)dwork  too  near  heating  apparatus,  the  liandling  of 
gasoline,  and  the  accumulation  of  conilnistible  rubbish  in  hitldcn 
corners  are  also  prolific  causes  of  fire. 

In  Europe  perhaps  closer  check  is  kept  on  allege<i  fire  causes 
than  here.  Of  79,931  fires  lately  rei)orted  4,292  were  attributed 
to  unknown  causes;  10,884  to  "exposure'*  (fire  originating  elsewhere 
and  carried  to  the  premises  by  sparks,  open  windows,  etc.);  15,558 
to  carelessness  (cigarettes,  lighted  matches  thrown  in  waste  baskets 
etc.);  and  16,88()  to  faulty  heating  methods  or  appliances. 

Incendiarism  seems  to  be  more  rampant  in  Europe  than  it  is 
here,  or  else  our  incendiaries  do  their  work  more  skilfully.  How- 
belt,  a  greater  number  of  incendiaries,  pro  rata  of  fires,  are  appre- 
hended there  than  here.  Just  rt*cently  a  verj'  "respected**  merchant  of 
I/ondon  was  caught  setting  fire  to  his  place  and  finally  confessed 
to  having  started  six  other  fires  in  the  year  and  several  before  that. 
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In  a  report  covering  a  long  period  an  English  commissioner  gives 
50  per  cent  as  the  number  of  fires  that  were  suspicious. 

Rather  closely  akin  to  incendiarism  is  the  spirit  we  so  often 
find  of  not  only  carelessness  but  absolutely  criminal  contributory 
neglect.  Only  a  few  days  ago  I  was  remonstrating  with  a  store- 
keeper for  ha\ing  a  gas  light  so  directly  under  and  near  a  wooden 
ceiling  that  it  is  only  a  question  of  time  when  the  ceiling  will  be 
ignited.  And  neither  hud  he  any  hose  nor  buckets  nor  other  pro- 
visions to  immediately  extinguish  an  incipient  fire.  He  complacently 
assured  me  he  would  incur  no  expense  in  changing  the  lights  nor 
would  he  lx)ther  with  any  buckets.  His  stock  was  fully  insured, 
the  building  didn't  belong  to  him,  business  wasn't  very  good  anyway, 
and  his  stock  was  cumbered  up  with  old  stuff,  a  fire  didn't  scare  him, 
and  if  one  started  he'd  make  it  his  bu^^mess  to  take  his  hat  and  walk 
out,  and  the  fire  department  coula  busy  itself  extinguishing  it. 
And  that  is  exactly  the  spirit  of  a  very  large  number  of  our  people, 
men  we  call  absolutely  honest  but,  to  my  mind,  but  a  step  removed 
from  actual  incendiaries,  criminals  at  heart. 

New  Inventions  Bring  New  Hazards.  The  development  of 
great  inventions  are  not  without  their  drawbacks,  no  great  gain 
being  secured  without  some  meiisure  of  offset.  This  largely  mani- 
fests itself  in  the  matter  of  fire  hazards,  new  ones  constantly  pre- 
senting themselves  to  plague  fire  underwriters,  city  fire  departments, 
and  those  directly  interested  in  fire  prevention.  This  was  made 
manifest  in  the  deli  Iterations  of  the  executive  committees  of  the 
National  Fire  Prevention  Bureau  and  consulting  engineers  of  the 
National  Board  of  Fire  Underwriters,  which  recentlv  held  meet- 
ings  in  New  York. 

One  matter  that  attracted  much  attention  at  both  meetings 
and  consumed  considerable  time,  was  that  of  the  fire  hazard  of  the 
film  exchange.  Nothing,  not  even  automobiles,  has  ever  developed 
in  this  country  in  a  manner  to  compare  with  the  moving  picture 
show,  which  has  become  firmly  established,  not  only  in  all  our  cities, 
but  in  the  smaller  towns  and  villages.  To  such  an  extent  has  this 
industrj'  developed  that  it  has  added  greatly  to  fire  risks.  A  num- 
ber of  disastrous  fires  which  recently  originated  in  film  exchanges 
led  the  fire  prevention  experts  to  consider  the  dangers  of  the  busi- 
ness and  the  methods  of  preventing  them.     The  film  exchanges 
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keep  constantly  in  stock  a  large  supply  of  the  rolb  of  motion  photo- 
graphs, which  are  rented  to  picture  shows.  The  films  are  of  cellulase, 
which  is  not  only  of  itself  highly  inflammable,  but  even  at  a  normal 
temperature  gives  off  a  vapor  which  when  mixed  with  air  is  highly 
explosive.  The  attention  of  the  fire  prevention  experts  was  given 
chiefly  to  methods  of  ventilating  the  storage  rooms  so  that  the  ex- 
plosive vapors  would  be  carried  off  as  fast  as  they  were  formed  and 
thus  l^  prevented  from  massing  in  dangerous  quantities. 

Another  fire  hazanl  that  has  quite  recently  developed  depends 
somewhat  curiously  uix)n  the  instillation  of  apparatus  for  the 
extinction  of  fires,  incipient  blazes  particularly.  The  new  risk 
which  was  much  discussed  at  the  recent  meetings  arises  from  the 
insecure  manner  in  which  gra\nty  sprinkling  tanks  are  supported 
on  the  roofs  of  sprinkler  pn)tected  buildings.  The  first  disaster 
due  to  this  cause  occurred  in  St.  Ix)uis,  where  a  match  factory  was 
set  on  fire  by  the  collapse  of  a  sprinkler  tank  on  the  roof,  and  this 
was  almost  immediately  followed  by  another  at  Montreal  in  which 
the  collapse  of  such  a  tank  started  a  fire  in  a  printing  house.  A  third 
fire  resulted  from  the  same  cause  a  little  latjr  in  Chicago.  In  each 
of  these  cases  the  fire  was  caused  by  the  rusting  of  the  iron  supports 
of  the  water  tank.  The  fire  prevention  experts  developed  plans  for 
barring  from  the  support  of  tanks  all  material  subject  to  disintegm 
tion  by  the  action  of  the  weather. 

Other  fire  hazards  which  have  developed  with  the  development 
of  modern  inventions  were  under  consideration  at  the  meeting;  the 
oxy-acetylene  blow-pi[H»  process,  by  which  structural  st(*el  is  cut  by 
melting  along  a  narrow  Hue  as  easily  as  wood  is  sawed,  is  a  process 
used  in  welding  operations.  The  high  heat  develoj)ed  makes  it 
necessiiry  to  handle  the  process  carefully,  a  number  of  fires  having 
nvently  originated  from  the  explosion  of  tanks  containing  the 
gases  whose  mixture  and  ignition  produce  the  heat.  Another  haz^inl 
is  the  portiible  gasoline  engine,  used  by  fanners  in  the  harvest  fields 
for  operating  threshers  and  harvesters. 

National  Building  Code.  The  matter  that  attracted  the  greatest 
attention  at  lM)th  of  these  meetings  was  the  problem  of  sec^uring 
uniformity  in  building  methods  by  determining  the  best  practice* 
and  strongly  re<'ommending  it  in  all  sections  of  the  c^ountrv.  At 
present  a  wide  dift'erence  of  opinion  exsists  as  to  various  operations, 
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notably  electrical  wiring,  the  location  of  stoves,  and  the  construc- 
tion of  foundations  for  furnaces. 

All  these  points  come  properly  under  the  head  of  niuniciixii 
building  regulations.  Pretty  nearly  every  city  in  the  land — in  the 
worJd — indeed,  is  at  work  upon  such  regulations  or  amendments. 
Tx)cal  talent  is  usually  called  upon,  a  commission  organized  to  write 
a  building  code — a  commission  composed  of  an  architect,  an  en- 
gineer, a  doctor,  a  lawyer,  the  usual  '^prominent  citizen,'*  probably 
a  candlestick-maker.  In  manv  cases  some  of  these  men  have 
never  before  even  seen  a  building  code;  in  some  cases  they  have 
sense  enough  to  adopt  almost  in  toto  the  code  of  some  other  city. 
Frequently  rival  building  interests  clash.  I^ss  than  a  year  ago  there 
was  a  serious  rumpus  in  New  York  over  a  proposed  building  code, 
contending  factions  got  into  a  row  and  the  thing  grew  into  a  great 
political  issue.  As  may  be  surmised  a  grand  hodge-podge  of  regula- 
tions was  the  result.  It  is  eminently  desirable  that  those  laws  be 
clear,  brief — dealing  with  essentials  only — and  unifonn  in  cities  of 
the  same  resrion.  Better  still  a  uniform  code  for  the  entire  countrv 
is  desirable. 

The  underwriters  have  studied  and  they  advise  such  a  code  but 
it  is  rather  cumbersome  and  involved.  The  Society  of  Building 
Commissioners  to  which  the  Building  Commissioners  or  Inspectors  of 
nearly  every  city  here  and  in  most  impK)rtant  cities  of  Eurof)e  belong, 
and  of  which  society  I  have  the  honor  of  being  the  Executive  Officer, 
has  long  advocated  a  uniform  code  and  lately  we  have  actually  begun 
to  write  it,  a  code  that,  through  the  efforts  of  our  members,  the 
chiefs  of  the  building  departments  of  all  those  cities,  we  hope  to  have 
adopted  by  every  city  within  the  next  few  years.  For  a  long  time 
it  has  been  my  ambition  to  have  not  only  the  cities  but  the  states 
adopt  a  uniform  building  code.  Remember  that  the  village  of 
today  is  the  city  of  tomorrow,  outlying  districts  are  constantly 
l>eing  absorbed  into  cities  and  with  their  inheritance  of  inferior 
building  and  fire  danger.  The  state  should  regulate  the  min- 
imum of  excellence  allowable  in  any  character  or  class  of  building, 
city  Dr  country,  below  which  standard  nothing  should  be  permitted. 
yhen  each  city  should,  according  to  its  class  and  size,  add  to  those 
initial  requirements.  But  the  states  should  supervise  the  whole 
question  of  fire. 
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Little  by  little  they  are  coining  around  to  the  idea.  Massa- 
chusetts was  the  first  to  establish  the  office  of  State  Fire  Marshal; 
then  Maine,  Maryland,  Minnesota,  and  Missouri;  and  now  nearly 
all  the  states  are  creating  such  an  office.  The  Fire  Marshal  tabulates 
the  fire  losses,  does  what  he  can  to  lessen  them,  has  the  power  of  arrest 
in  cases  of  infraction  of  certain  laws,  etc.,  etc.,  and  is  paid  generally 
out  of  a  tax  upon  insurance  companies  doing  business  in  that  state. 
His  office  is  not  yet  an  important  one  and  his  duties  and  the  restric- 
tions he  can  impose  to  prevent  fire  are  pitifully  few,  but  the  estab- 
lishing of  the  office  is  a  step  in  the  right  direction  and  l)efore  long 
we  hope  to  make  his  functions  important,  valual)le  to  the  State, 
and  of  immense  benefit  in  the  protection  of  life  and  property  against 
fire. 

FIRE  EXTINCTION 

Much  as  with  the  "causes"  of  fire,  many  agencies  are  wrongly 
supposed  to  be  preventive  when  they  are  but  more  or  less  effective 
modes  of  extinguishing  fire  when  it  has  developed.  Water,  auto- 
matic-sprinklers, chemical  fire  extinguishers,  and  even  fire  insurance 
are  popularly,  though  erroneously,  put  under  the  head  of  "preven- 
tion/' 

In  considering  what  really  is  firtM»xtinguishing,  water  is  the 
forefront,  the  chief  actor  upon  the  stage.  On  board  ship  they  now 
have  a  machine  that  generates  or  extmcts  the  gases  from  the  smoke 
{)oured  out  of  the  funnels  and  forces  these  gases  into  the  hold  or 
any  compartment  of  the  ship  until  any  fire  there  is  alxsolutely  choked, 
smothered  out — an  effective  and  cheap  mode  of  putting  out  fires. 
However,  this  method  (»annot  or  has  not  yet  been  used  on  land,  for 
but  few  portions  of  a  building  could  ever  be  made  air-tight  enough 
to  prevent  such  gjises  from  being  imnunliately  dissipated. 

Many  chemical  engines  and  hand  extinguishers,  grenades,  and 
what  not,  are  ustxl,  and  efft^ctively,  u{)on  insignificant  blazes.  These 
contrivances  are  generally  air-tight  n»ceptacU\s,  tul>es,  corkeil  l>ottles, 
etc.,  in  which,  as  soon  as  certain  chemicals  are  upset  into  the  water 
of  those  appliances,  a  gas  is  generatwl  that  expels  the  liquid  with  great 
force  against  the  object  on  fire.  As  this  liquid  is  charged  with  salt^ 
alum,  or  ammonia,  a  coating  substance  is  formed  which  does  really 
more  good,  over  a  small  area,  than  much  water. 
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Live  ^  steam  is  also  eflPectively  used,  but,  over  and  above  all 
else,  water  is  our  great  fire  extinguisher.  The  idea  is  to  drown  out 
a  fire.-  It  is  exactly  what  our  greatest  grandfathers  did,  only  we  apply 
the  water  a  little  more  scientifically  than  they  did.  They  used  buckets, 
hand  pumps,  and  such  primitive  methods  while  we  have  engines  and 
throw  tons  of  water  where  the  ancients  applied  a  bucketful.  We 
indulge  in  wonderful  steam  engines,  athletic  firemen,  scientific 
chiefs,  speedy  horses,  and  fast  automobiles  to  get  to  the  scene  of 
the  fire,  and  endow  the  whole  performance  with  much  eclat,  pre- 
cision, and  such  accompaniments,  but  it  is  still,  as  it  was  a  hundred 
or  a  thousand  years  ago,  merely  a  matter  of  putting  on  water  enough 
to  quench  the  fire.  And  oftentimes  the  zest  of  the  firemen  is  such 
that  infinitely  more  damage  is  done  by  the  water  applied  than  by 
the  fire  it  puts  out. 

The  automatic  sprinkler  has  been  a  wonderful  help  in  that 
drowning-out  process.  The  system,  which  is  carefully  explained  in 
all  its  details  in  Fire  Insurance  Inspection  Part  III,  is  briefly  a  series 
of  lines  of  water  pipe  along  the  ceiling  of  a  building,  these  pipes  being 
pro\dded  with  heads  every  few  feet  and  a  carefully  constructed  valve 
to  operate  and  control  the  water  system  in  case  of  a  fire.  The 
sprinkler  heads  are  closed  by  spring  valves  which  remain  shut  by 
virtue  of  fusible  metal  seals.  When  a  certain  degree  of  heat  is 
reached  in  the  neighborhood  of  the  "head,"  the  fusible  metal  melts, 
releases  the  spring  valve,  and  opens  the  heads.  The  lowering  of  the 
pressure  in  the  pipe  system  due  to  the  opening  of  the  head  or  heads 
sounds  an  alarm  and  the  fire  is  investigated  at  once  and  the  water 
turned  off.  In  the  early  days  of  the  sprinkler  system  it  was  not 
always  an  unmixed  blessing,  for  sometimes  it  failed  to  close  or  was 
opened,  and  a  "near"  flood  ensued.  I  well  remember  one  case,  sev- 
eral years  ago.  I  had  gotten  a  grain  elevator  company  to  install  such 
a  system,  then  brand  new,  in  one  of  their  big  elevators.  The  third 
night  of  its  "protective  service"  something  went  wrong  with  three 
nozzles.  There  was  no  fire,  simply  an  accidental  opening.  At  any 
rate  they  ran  all  night  and  ruined  300,000  bushels  of  wheat,  flooding 
the  bins  I  Naturally  I  was  not  blessed  by  that  company,  though  that 
experience  led  me  to  the  invention  of  the  bin-cover  and  scupper  drains 
that  were  at  once  put  in  all  other  elevators  and  made  impossible  the 
recurrence  of  such  an  accident  in  those  buildings.    The  natural 
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improvement  in  the  mechanical  appliances  in  connection  with  the 
sprinkler  systems  and  the  introduction  of  **dry  pipe''  systems  where 
the  pipes  might  freeze  have  reduced  accidental  **floods''  to  a  very 
small  number.  The  installations  are  becoming  the  rule  rather  than 
the  exception,  and  the  prompt  execution  of  the  sprinkler  heads  by 
which  so  many  fires  are  put  out  in  their  incipiency  makes  the  auto- 
matic sprinkler  the  most  valuable  and  effective  adjunct  to  fire  fight- 
ing that  can  be  placed  in  a  building. 

We  have  noticed  what  fire  departments  and  the  ordinary  water 
service  cost  us  in  maintenance.  But  there  are  extraordinary  expenses 
not  comprehended  in  those  totals.  For  instance,  New  York  has 
installed  a  special  fire  service-water-system  in  the  down  town  dis- 
trict that  cost  $7,000,000  or  $8,(K)0,000.  With  that  it  can  concen- 
trate,  by  combining  pumps,  something  like  50,(XX)  gallons  of  water 
from  the  river  per  minute  at  any  one  point  in  that  district.  And 
Chicago  is  spending  $(),()(K),(K)0  for  a  similar  fire  service  that  is  being 
installed  for  the  special  protection  of  some  1,803  buiklings  constitut- 
ing the  '^congested  district." 

THE   INSURANCE   IDEA 

The  strangest  misapprehension  of  all  is  the  ridiculous  idea  some 
people  have  that  in  some  occult  way  insurance  is  actual  protection. 
There  are  thousands  of  people  today  who  imagine  that  the  moment 
an  insurance  policy  is  in  force  on  their  property,  its  safety  is  assured; 
and  so  keen  this  is  superstition — though  many  will  not  admit  it — 
that  it  results  in  a  well-defined  feeling  of  impending  disaster  when  the 
policy  has  expired. 

Fire  Insurance  has  l)een  reduced  to  an  exact  science;  it  is  the 
real  application  of  the  law  of  ^averages.  About  it  have  grown  many 
rules  and  forms;  it  is  one  of  the  great  established  busim»sses  of  the 
day,  and  a  most  important  one.  Indetnl  without  it,  as  our  modern 
affairs  are  managed,  thousands  of  transactions  now  common  would 
be  impossible  and  pr()l)ably  the  wheels  of  j)rogress  would  be  badly 
l)l()('ke(l.  The  science  of  insurance  in  its  applications  to  the  deter- 
mination of  rates,  valuations,  etc.,  will  be  discussed  later;  now  we  shall 
consider  tlu*  history  of  insurance,  some  of  the  abuses  that  have 
resulted  from  the  habit — in  itself  good^and  the  application  of  Fire 
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Insurance  from  the  Fire  Prevention  point  of  view.  These  opinions 
may  be  looked  upon  as  radical  by  the  professional  insurance  man, 
but  they  are  the  result  of  long  familiarity  with  fire  and  the  study, 
at  short  range,  of  all  the  phases  of  the  situation. 


Traces  of  insurance  arc  found  even  in  the  times  of  the  Pharaohs 
and  in  early  (ircck  and  Roman  history.  It  was  a  natural  ser|ucncc 
to  trade  and  Ixirter.  The  Hmperor  Claudius,  in  an  endeavor  lo 
encourage  the  impt)rtation  of  corn,  guaranteed  to  make  go<Hl  any 
Ittss  the  importers  might  .suffer,  and  therefore  he  may  be  looked  u|K)n 
a-s  one  of  our  early  and  mast  beneficent  insurance  men. 

Many  of  ihe  old  Anglo-Saxon  guilds  or  unions  arranged  a 
species  of  fraternal  insurance.     They  clubbed  together  in  weekly 
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assessments  from  which  any  of  the  number  suffering  from  fire, 
robbery,  or  flood  was  recouped  at  least  part  of  his  loss.  Insurance 
was  the  subject  of  some  laws  and  ordinances  passed  in  Barcelona 
as  early  as  1435  and  we  find  records  of  its  being  an  established, 
legitimate  association-function  in  England,  in  Italy,  and  in  Holland 
about  that  time.  In  England  there  was  a  full-fledged  insurance 
company  in  business  in  1696  and,  by  the  way,  one  of  the  existing 
English  companies  is  its  direct  lineal  descendant. 

Fire  Insurance  has  ever  been  a  most  important  feature  of  in- 
surance— indeed  it  antedates  by  maay  years  Life  Insurance  and  the 
infinite  variations  of  the  same  theme.  The  English  companies 
probably  take  no  greater,  if  as  great,  risks  than  do  ours,  but  they 
diversify  more.  There  are  old  and  financially  sound  companies  in 
England  with  whom  you  may  take  a  chance  at  anything.  They  have 
so  long  and  varied  an  experience,  and  their  tables  of  possibilities 
and  averages  are  so  exhaustive  and  carefully  prepared,  that  you  can 
go  to  them  and  pay  a  certain  premium  and  get  yourself  paid  for  a 
whole  wheat  crop  if  it  rains  before  your  harvest;  if  you  are  a  merchant 
and  intend  laying  in  a  huge  stock  of  goods  in  anticipation  of  the 
festivities  attending  the  crowning  of  a  new  king  they  will  assure  you 
against  that  king's  dying  and  ruining  the  sale  of  these  goods;  in  fact 
anything  that  you  can  think  of  they  will  take  a  chance  at  with  you. 

In  this  country  you  are  somewhat  more  restricted  as  to  the 
chances  a  company  can  take  and  still  be  within  the  pale  of  the  law. 
Primarily  established  as  a  wise  and  beneficent  safeguard  against 
possible  loss  attending  an  accident,  a  means  by  which  a  community 
contributed  a  sum  of  insignificant  units  that  would  recoup  the  in- 
dividual at  least  in  part  for  the  loss  he  might  sufl^er  by  fire,  insur- 
ance has  grown  to  be  a  gamble  of  vast  proportions  and  far-reaching 
influence,  and  our  great  Fire  Insurance  companies,  by  refusing  tc 
make  sufficiently  discriminating  rates  against  poor  building  con- 
struction, have  enormously  increased  the  chances  of  fire.  To 
follow  the  growth  of  the  abuse  of  insurance  might  be  interesting 
but  would  be  something  aside  from  our  purpose,  so  let  us  simply  look 
at  it  as  it  is  today. 

Only  a  few  years  ago  the  companies  figured  up  scientifically  their 
ratio  of  losses  versus  premiums,  but  paid  only  scant  attention  as  to 
how  buildings  were  built  and  how  cities  were  managed  from  the 
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view-point  of  fire  prevention.  Today  they  have  broadened  out  to 
the  point  where  their  engineers  are  among  the  most  skilful  in  the 
country  and  know  exactly  how  buildings  shoidd  be  constructed. 
The  underwriters  issue  very  learned  treatises  upon  model  construc- 
tion and  build  their  own  buildings  well-nigh  perfect,  but  that  accom- 
plishes comparatively  little,  because  they  do  not  make  their  rates  in 
consonance  with  their  ideas  of  sound  construction.  There  is  not 
enough  difference  between  the  rates  on  a  superior  building  and -those 
on  a  very  ordinary  one  to  make  people  believe  that  there  is  any  ad- 
vantage in  building  properly. 

To  put  it  frankly,  although  the  companies  fear  and  guard 
against  conflagration,  yet  in  the  very  nature  of  things  it  is  human 
for  them  not  to  look  askance  at  very  fre(|uent  small  and  some  moder- 
ately large  fires.  They  all  accelerate  and  improve  business.  ITie 
losses  are  so  distributed  by  their  clearing-house  methods  that  no 
one  company  suffers  much  even  from  a  big  fire  and  the  oftener 
fires — not  conflagrations — occur,  the  more  certain  people  are  to 
insure  and  the  larger  will  l)e  the  policies  written  and,  consequently, 
the  larger  will  be  the  premiums.  Ergo,  the  more  fires  the  better; 
the  other  man's  misfortune  is  their  gain. 

A  city  composed  entirely  of  fireproof  buildings  and  in  which  only 
some  small  part  of  the  contents  could  possibly  bum,  would  offer 
poor  opportunities  for  the  insurance  agent.  Is  it  natural  to  expect 
men  who  make  their  daily  bread,  and  considerable  gain,  out  of  the 
insurance  business  to  do  verj'  much  toward  the  realization  of  such 
an  ideal  city;  do  you  expect  them  to  show  more  than  half-hearted 
enthusiasm  toward  fireproof  construction? 

And  yet,  the  travesty  of  it  all!  It  is  to  the  insurance  expert 
that  the  laymen,  our  city  authorities,  our  architects,  and  our  en- 
gineers go  when  seeking  information  al)out  how  building  should  be 
done,  what  laws  to  establish,  etc.,  and  those  same  insurance  ex- 
perts can  hardly  be  expected  to  advise  much  more  stringent  regu- 
lations than  the  insurance  companies  and  their  experts  exact. 

'^rhe  jx)wer  wielded  by  these  companies  is  astounding,  and 
they  use  it  autocratically.  To  protect  themselves  against  conflagra- 
tion losses  thev  may  deem  it  wise  for  such  a  citv  to  install  additional 
fire  stations  or  more  machines  or  better  equipment  or  increased 
water  service.    The  people  of  those  cities  may  have  begged  for  just 
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such  things  for  years  and  their  appeals  were  unheeded,  but  let 
the  underwriters  make  these  same  demands,  and  the  authorities 
hasten  to  comply.  The  fact  is,  the  companies  are  well  organized 
and  they  stand  together;  and  consequently  any  ruling  made  by  the 
national  l)oard  or  by  the  local  lK)ard  is  adhered  to  and  sustained  by 
all  the  companies.  Those  united  companies  constitute  a  very  real 
and  potent  power.  That  they  generally  use  it  with  discretion  and 
with  little  abuse  is  greatly  to  their  credit,  although  we  must  not 
lose  sight  of  the  fact  that  it  is  to  their  former  laxity  and  to  their 
willingness  to  insure  poor  risks  earlier  in  the  game  that  must  be 
attributed,  in  great  part,  the  conditions  that  now  compel  them,  in 
self-pn)tection,  to  demand  the  additional  safeguards  they  are  in- 
sisting uptm. 

The  whole  problem  becomes  (|uite  clear  to  us  if  we  but  view  it 
rationally  and  divest  it  of  the  sentiment  we  usually  attribute  to 
insurance  and  realize  that  it  is  merely  a  cold  business  proposition. 
The  companies  are  not  interested  in  a  city's  welfare  nor  in  that  of 
its  citizens.  It  exists  for  the  sole  purj)ose  of  making  money  for 
its  meml)ers.  salaries  for  its  officers,  profit  for  its  stockholders.  When 
a  building  was  erected  alone  in  the  center  of  a  block  it  was  not  par- 
ticularly exposed  to  external  fire.  It  wjis  most  natural,  therefore, 
that  the  companies  should  make  a  low  rate  upon  it  even  though  it 
was  built  of  inferior  construction.  Then  when  another  such  building 
was  erected  upon  the  same  block,  although  the  danger  to  both  was 
increased,  still  the  companie.s  could  take  a  pretty  stiff  chance  at  the 
old  rate,  which  was  sufficiently  "attractive"  to  convince  a  third 
man  that  that  sort  of  construction  was  perfectly  safe  and  all  that 
was  needed.  He,  too,  built  on  this  block;  and  later  another.  The 
block  began  to  be  cn)wded,  and  the  companies,  realizing  that  it  was 
no  longer  a  case  of  the  possibility  of  having  to  pay  for  one  building 
in  that  block  but  that  if  fire  stiirted  in  one  the  whole  lot  of  them  were 
more  than  apt  to  Ik?  destroyed,  naturally  raised  their  rates  upon  them 
all.  If  another  man  wanted  to  build  there  he  had  to  do  it  much 
better  than  the  others,  his  rate  upon  anything  else  than  almost  fire- 
proof was  prohibitive,  the  companies  didn't  want  to  assume  any 
more  risks  there,  nor  did  they  want  anything  to  further  jeopardize 
the  risks  already  written.  Then  they  turned  their  attention  to 
"protection."    The  city  was  notified  it  would  have  to  put  in  a  fire 
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station  near  that  block,  more  hydrants,  and  greater  pressure.  Not 
that  the  companies  gave  a  thought  of  the  city's  safety  or  the  lives 
in  it,  but  they  wanted  their  invested  interests  in  those  buildings  pro- 
tected. They  had  gambled  with  the  owners  of  those  buildings 
that  the  latter  would  not  be  destroyed  and  had  been  paid  to  take 
(hat  chance  and  it  was  nothing  but  the  part  of  good  business  to  in  turn 
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make  the  city  insure  them  that  fires  there  would  be  put  out  as  soon  as 
possible  in  order  to  minimize  their  possible  losses.  Figure  it  as  yoti 
may,  the  cost  comes  back  to  the  "ultimate  consumer,"  he  pays  the 
insurance  rates  and  also  the  taxes  for  the  "protection"  demanded 
by  the  companies  for  their  interests.     Stop  and  think  how  utterly 
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stupid  he  is  to  keep  on  permitting  both  ends,  as  it  were,  to  be  played 
against  him. 

The  companies  are  in  a  position  to  enforce  their  demands, 
too.  If  their  "re(]uests''  for  water  or  more  firemen  or  apparatus 
are  not  acceded  to,  up  go  the  rates  on  that  particular  block  and  on 
the  whole  city.  At  times  they  have  even  withdrawn  entirely  from  a 
city,  cancelling  all  old  business  and  declining  new,  until  the  man- 
dates of  their  board  were  obeyed — an  action  which  always  brings 
a  city  to  time.  The  reason  is  plain.  The  people  become  scared, 
the  idea  of  not  being  able  to  get  any  insurance  is  indeed  alarming, 
and  pressure  is  brought  to  bear  upon  the  authorities.  Loan  companies 
and  banks  call  in  their  loans  upon  such  uninsured  property  and  for 
the  life  of  you,  you  could  not  borrow  a  penny  to  put  up  another 
building.  It  has  its  effect  upon  all  other  business  as  well  as  build- 
ing; the  city  is  discredited,  and  it  is  not  long  before  its  council  hastens 
to  do  just  what  it  is  ordered  to  do  by  the  companies — an  insidious 
but  very  present  power  indeed. 

A  commercial  journal  recently  asked  the  question,  "Do  the 
Stock  Fire  Insurance  companies  really  want  fire  protection?"  and 
proceeds  to  answer  it  thus: 

This  question  is  being  asked  more  and  more  every  day.  Through  the 
daily  press,  the  companies  are  constantly  preaching  protection  to  the  in- 
suring public  but  what  are  they  themselves  doing  to  encourage,  to  make  prac- 
tical this  protection?  If  the  companies  wanted  to,  they  could  cut  the  fire 
loss  of  this  country  in  half  and  actually  wipe  out  the  conflagration  danger. 

How  can  this  be  done?  By  a  practical  recognition  of  Fire  Protection. 
The  recognition  at  present  given  to  Fire  Protection  is  to  a  very  large  extent 
without  result.  The  National  Board  of  Underwriters  ''adopts"  standards, 
it  "approves"  devices  and  systems,  it  "recommends"  their  use,  but  in  this,  as 
in  other  things,  it  is  money  that  talks,  or  to  put  it  in  insurance  language,  it 
is  "the  rate  that  counts." 

What  is  the  rate  for  Fire  Protection?  l>  it  given  proper  consideration 
by  the  rating  organizations,  that  is,  the  local  boards  and  exchanges? 

What  8te{)s,  for  instance!  are  being  taken  to  find  out  the  loss  ratios  for 
Protected  Risks  as  against  Unprotected  Risks? 

What  difference  is  made  between  a])proved  <leviccs  and  unapproved  de- 
vices? 

Are  the  devices  that  have  met  all  the  specifications  given  a  rating  accord- 
ing to  their  efficiency  as  actual  loss  savers,  or  according  to  their  value  as  under- 
writing safeguards,  or  according  to  their  cost  of  manufacture  and  installation? 

Fire  Protection  has  become  an  issue  between  the  insurance  companies 
and  the  insuring  public. 
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The  public  is  buying  devices  and  systems  that  prevent  and  extinguish 
fire.  When  the  property  owner  pays  for  the  Fire  Protection,  he  exj)ects  to 
save  insurance  premiums,  because  the  use  of  these  devices  means  less  fire  loss 
and  this  in  turn  should  mean  a  chea|H»r  insurance. 

What  are  insurance  companies  doing  to  really  promote  Fire  Protection? 

There  are  two  sides  to  the  (luestion,  of  course.  The  com- 
panies offer  the  bait  to  gamble  and  the  people  gobble  it  up  with 
avidity,  hook  and  all.  The  average  man  when  building  does  not  begin 
proceedings  by  intiuiring  how  his  Ijuilding  had  bcsi  be  constructed, 
but  he  asks  what  do  the  insurance  companies  insist  upon.  He 
figures  on  the  most  **liberar'  or  slovenly  way  in  which  they  will  per- 
mit building  for  a  certain  rate  which  he  deems  satisfactory,  and  the 
I  wo  together  form  such  a  cor_J)i  nation  as  to  make  possible  such 
appalling  sacrifices  to  the  demon  of  fire  as  we  have  witnessed  in 
Baltimore  and  San  Francisco  and  will  witness,  in  due  course,  in  New 
Orleans  and  in  Boston,  ave,  and  in  a  modified  form  in  New  York, 
and  in  Chicago  and  in  Washington,  too.  There  has  been  such  an 
orgy  of  bad  building  that,  do  what  we  can  now,  in  our  newer  struc- 
tures, there  is  enough  fuel  in  every  city  in  the  Union  to  give  us  in 
each — the  conditions  and  "accidents"  being  propitious — nearly  as 
great  a  bonfire  as  occurred  in  Baltimore  and  San  Francisco. 

Oh,  yes,  the  people  are  to  blame,  as  are  the  habitues  of  any 
gambling  place.  Two  things  are  necessary  to  cure  the  evil;  one  is 
to  educate  the  people  as  to  the  folly  of  ultra-gambling  and  the  other 
is  to  regulate  the  gambling-house.  The  local  agents  of  the  different 
companies  are  interested,  not  in  good  building,  but  in  premiums, 
and  they  will  try  their  very  best  to  get  their  companies  to  accept 
what  everj'  one  recognizes  as  a  (piestionable  risk.  Poorly-constructed 
and  ill-protected  buildings  in  congested  districts  have  been  and  are 
being  insured  at  such  rates  as  to  make  the  propagation  of  their  sj>ecies 
appear  to  be  profitable.  Innocent  people  who  are  guided  by  the 
slight  difference  in  rates  build  their  houses  flimsily  with  the  idea 
that  it  is  economv;  shvsters  and  jerry-builders  build  flats  of  beautiful 
exterior  and  fire-trap  construction,  buildings  that  will  look  well  for 
a  few  days  imtil  they  are  sold  or  rented,  and  what  is  more  they  get 
a  moderate  **rating"  upon  them,  and  city  governments  are  too  com- 
placent to  prohibit  such  construction  (their  efforts  are  generally  in 
the  direction  of  more  water  and  larger  fire  departments),  the  in- 
dividual does  not  know  any  l)etter  or  does  not  care,  and  there  you  are. 
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For  years  people  have  ^^enjoyed/'so  to  speak,  these  comparatively 
low  rates  of  insurance  until  vast  aggr^ations  of  flimsy  buildings 
are  everywhere  about  us.  Then  suddenly  there  is  a  big  fire  that 
the  companies  had  not  planned  for  or  counted  upon,  and  up  go  the 
rates  upon  the  old  as  well  as  upon  the  new  buildings,  virtually  a  case 
of  getting  people  in  such  a  fix  under  false  pretense.  The  San  Fran- 
cisco affair  was  along  that  line.  A  ridiculously  low  rate  ^vas  made 
on  buildings  there,  practically  a  90  per  cent  frame  risk.  But 
the  rate  was  made,  forsooth,  because  San  Francisco  enjoyed  the 
advantage  of  a  most  excellent  fire  department.  Of  what  avail  was 
it?  What  promise  have  we  that  similar  or  some  other  form  of  acci- 
dent will  not  impair  the  usefulness  of  a  dozen  other  fire  departments? 
Now  that  the  insurance  companies  have  been  singed  there,  some 
of  them  out  of  existence,  up  go  the  rates  on  everything  new  and  old 
in  San  Franciscd  because  it  has  been  proven  a  "poor  risk"  and,  at 
the  same  time,  the  rates  have  been  raised  pretty  much  everywhere 
else,  so  that  the  companies  can  recoup  themselves  for  this  run  of  bad 
luck.  The  accumulations  of  years  in  the  sinking  fund  apparendy 
were  not  sufficient  to  pay  salaries,  dividends,  and  these  great  losses, 
too.  In  St.  Louis,  for  instance,  the  raise  has  been  from  25  per  cent 
to  100  per  cent.  Paper  warehouses  in  the  congested  district  have 
been  mulcted  $2.50  per  $100  instead  of  the  previous  rates,  $1.20; 
box  factories  $5.50,  formerly  $3.00;  tobacco  plants  $1.95,  formerly 
90c;  and  so  on. 

I  happen  to  have  before  me  just  now  editorials  from  a  number 
of  Minnesota  papers,  growling  about  tlie  excessive  rates  in  that  state. 
They  complain  that  the  companies  have  collected  nearly  $9,000,000 
in  premiums  this  past  year,  a  sum  equivalent  to  quite  $4  per 
inhabitant.  The  losses  paid  by  those  same  companies  amounted 
to  only  $2  per  capita  while  the  actual  fire  loss  was  a  trifle  over  $3 
and  in  the  cities  the  cost  of  fire  department  maintenance  was  quite 
$2  more.  All  this  simply  means  that  that  state  is  keeping  ri^ht  in 
line  with  the  averages  we  have  noted. 

It  is  commonly  reported  that  many,  probably  one-third  of  the 
smaller  companies  (the  mutuals  and  locals),  had  been,  prior  to  the 
San  Francisco  fire,  working  purely  upon  their  "nerve."  That  loss 
wiped  out  their  assets  and  they  were  forced  to  the  wall.  Some  of  the 
insurance  commissioners  are  my  authority  for  believing  that  many 
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more  just  such  companies,  not  aflFected  by  that  particular  fire,  are 
in  no  better  condition.  Another  such  drain  upon  the  general  funds 
p.nd  probably  not  over  fifty  companies,  and  those  the  big  popular 
ones  only,  would  be  able  to  pay  up. 

Late  reports  show  us  that  the  United  States  stock  companies 
(fire  and  marine)  take  In  over  $210,000,000  a  year  in  premiums, 
the  foreign  companies  doing  business  here  (five  only)  $78,000,000, 
and  the  United  States  mutuals  $35,000,000,  a  total  far  in  excess  of 
the  average  yearly  rate  given  in  our  statement  of  average  cost  of 
Insurance.  And  these  rates  and  premiums  are,  of  course,  increasing 
amazingly  every  year. 

In  France,  in  Belgium,  and  in  fact,  in  most  of  Europe,  they  guard 
against  incendiarism  and  also  carelessness  by  making  it  impossible 
for  a  man  to  recover  insurance  for  a  fire  that  originates  upon  his  own 
premises.  Furthermore,  neighbors  whose  property  is  damaged  by 
fire  originating  upon  his  own  premises,  fire  caused  by  his  careless- 
ness or  neglect,  have  right  of  recovery  from  him.  This  has  a  wondrous 
effect  in  making  people  store  waste  paper  carefully,  look  to  their 
ash-barrels,  and  exercise  some  discretion  in  dallying  with  fire  pos- 
sibilities  generally. 

This  one  feature,  the  ''neighboring  risk,'*  we  should  hasten 
to  adopt,  for  it  has  long  obtained  in  European  countries  and  is  an 
evidence  of  the  very  highest  civilization.  Its  importance  cannot 
be  exaggerated.  It  would  be  worth  more  to  us  than  100  per  cent  in- 
creases in  all  our  fire  departments,  for  it  would  cultivate  carefulness 
on  the  part  of  owners  and  occupants  of  buildings  and  make  them  co- 
operate with  the  fire  departments  in  keeping  do^^^l  fires.  It  is  some- 
thing that  has  to  be  done  by  legislative  authority  and  the  insurance 
companies  in  unison.  It  would  work  to  the  latter's  ultimate  advan- 
tage, too,  but  so  far,  though  we  have  long  preached  it,  and  its  perfect 
working  and  admirable  results  in  Europe  must  be  (juite  patent  to  them, 
we  are  not  conscious  of  the  slightest  efforts  on  their  part  to  secure 
the  necessary  legislation  to  put  it  in  force.  It  will  have  to  be  placed 
upon  our  statutes  by  dint  of  patient  hard  work  on  the  part  of  a  few 
fire-prevention  "cranks."  That  is  the  road  that  has  been  traveled 
by  every  improvement  so  far  secured. 

To  summarize:  the  real  and  only  function  of  fire  insurance  is 
to  equalize  the  loss  and  to  distribute  it  among  all  those  whose  prop- 
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erty  is  insured.  The  insurance  on  a  burned  building  does  not  bring 
back  the  property  that  was  destroyed.  '^This  loss  is  alysolvidy  irre- 
trievable, the  property  and  all  its  value  has  gone  forever,  a  waste, 
real  destruction.  And,  furthermore,  the  indemnity,  the  insurance 
that  w  paid,  is  seldom  as  much  as  75  per  cent  or  80  per  cent  of 
the  real  value  of  the  destroyed  property,  generally  but  52  per  cent. 
Insurance  in  some  form  will  probably  always  lie  necessary,  but 
since  even  with  it  the  individual  never  gets  back  all  the  value  that 
the  fire  destroyed,  and  never  the  premiums  paid  the  companies, 
the  sane  thing  to  do  would  be  to  so  build  that  insurance  need  only 
be  carried  upon  the  contents,  and  really  only  upon  the  average  con- 
tents of  one  single  unit  of  space  in  that  building. 
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PART  I 


STIMULUS  TO  GOOD  BUILDING 

You  may  insure  from  now  until  doomsday,  and  in  the  best 
companies;  you  may  install  new  water- works  and  buy  new  fire 
engines  and  devise  new  extinguishers;  and  you  may  train  your  fire- 
men ever  so  skilfully  and  make  them  ever  so  expert,  and  supply 
them  with  however  speedy  and  powerful  horses  and  autos,  but  fire 
will  keep  right  on  destroying  individual  buildings  and  contents  and 
lives  and  whole  sections  of  cities,  and  at  an  ever-increasing  rate  and 
intensity,  just  as  long  as  our  buildings  are  built  as  they  are  now — 
the  overwhelming  majority  of  them.  And  the  greater  the  volume 
of  new  building  done,  the  greater  the  chances  of  fire  and  the  hotter 
will  it  be,  for  nearly  all  of  that  new  construction  is  but  just  that  much 
more  fuel,  good  dry  timber,  for  fire  to  feed  upon. 

The  only  fire  prevention  I  really  know  of  is  actually  prevent 
ttm— give  fire  nothing  to  burn  and  you  shall  have  no  fire.  Cities 
and  towns  and  hamlets  are  but  more  or  less  congested  aggregations 
of  buildings.  But  one  out  of  every  1,500  of  those  buildings  (and  that 
one  only  in  the  larger  cities)  is  even  moderately  fire-resisting,  there- 
fore the  other  1,499  are  but  invitations  to  fire  to  do  its  worst,  a  foolish 
"dare"  and  one  that  is  taken  all  too  frequently.  As  matters  stand 
you  have  one  chance  in  GOO  of  being  the  ticxt  one  burnt  out  in  your 
vicinity.  That  is  not  such  a  very  long  chance,  so  even  if  you 
are  not  over-public-spirited,  then  just  plain  selfishness,  self-proteo- 
tion,  should  prompt  you  to  do  all  you  can  to  make  that  chance  the 
more  remote.  As  we  have  observed  we  may  do  all  we  can,  we  may 
make  all  our  new  buildings  perfectly  fireproof,  and  yet  there  is  already 
so  much  fuel  all  about  us,  so  many  million  poorly-built  fire  traps,  that 
we  have  enough  to  supply  our  present  rate  of  fire-destruction  for  a 
good  many  years.     It  behooves  us,  therefore,  not  only  to  build  our 
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new  buildings  well  but  to  make  away  with  the  old  ones  by  removal 
before  fire  gets  them,  or,  at  least,  so  to  correct  their  worst  faults  as  to 
make  them  less  certain  of  destruction— a  lesser  temptation  to  fire 
to  get  them. 

Remember  this  first  and  great  essential  maxim  in  Fire  Preven- 
tion: The  fewer  combustibles  you  have  around^  the  less  fud  you 
supply,  just  that  much  less  fire  you  shall  have;  if  there  is  absolutely 
nothing  to  burn  there  can  be  no  fire! 

We  can  get  fairly  near  to  that  ideal  only  by  being  compelled 
to  travel  in  that  direction.  It  is  a  strange  and  perverse  way  we  have 
of  sticking  to  old  ways,  particularly  to  bad  habits.  We  may  know 
and  feel  that  they  are  wrong  but  we  stick,  nevertheless.  The  ''most 
progressive  people  on  earth,"  we  say,  and  yet  we  fight  progress 
tooth  and  nail.  Years  ago  smallpox  was  common  and  its  ravages 
were  awful.  The  thinking  few,  realizing  that  greater  municipal 
cleanliness  and  vaccination  would  curb  it,  finally  compelled  the 
authorities  to  take  these  precautions — for  the  good  of  the  people, 
mark  you.  The  movement  was  fought  back  every  step  of  the  way; 
in  places  the  troops  had  to  be  called  out  to  quell  riots;  the  people 
objected  to  being  vaccinated.  Of  course  authority  prevailed  and 
today  smallpox  is  comparatively  unknown.  And  just  so  has  it  been 
with  every  beneficial  movement,  its  very  beneficiaries  have  opposed 
it  and  made  its  progress  oh,  so  very,  very  difficult.  So  with  this 
fire  matter.  It  is  only  by  municipal,  state,  authoritative  action 
that  anything  can  be  done.  It  will  be  a  long  day  l>efore  the  in- 
dividual, if  left  to  himself,  will,  of  his  own  free  will  and  inclination, 
build  properly  because  he  realizes  it  is  for  his  own  and  the  commu- 
nity's good. 

Legislative  Control.  Legislative  action  is  our  only  salvation 
and  it  cannot  be  secured  too  quickly.  Much  has  been  accomplished, 
cities  are  waking  up,  but  there  is  still  very  much  to  do  before  we 
get  far  beyond  the  mere  start  we  have  made.  And  our  authorities, 
being  elected  by  the  people,  are  retained  in  office  as  long  only  as  they 
please  the  people,  even  though  they  know  so  well  that  this  or  that 
suggested  legislation  is  for  the  ultimate  good  and  advantage  of,  and 
is  absolutely  necessary  for,  the  people. 

The  cry  is  often,  that  the  building  restrictions  are  for  the  benefit 
of  the  architects,  or  the  builders,  or  this  or  that  individual  interest 
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Nothing  that  can  make  building  better  and  safer  is  of  any  more 
advantage  to  any  individual  than  it  is  to  the  community. 

Not  only  are  good  building  laws  combated,  but  when  they  are 
passed  every  effort  is  made  to  evade  them.  In  this  the  owners  of 
buildings  are  aided  and  abetted  by  their  architects  who,  of  all  men, 
should  know  better  and  be  the  mainstay,  the  staunch  support  of 
wise  and  protective  regulations.  They  v\rill  quibble  with  the  building 
department  officers  and  spend  every  energy  in  securing  concessions, 
recessions  from  the  letter  of  the  law.  They  want  to  use  thinner 
walls  than  prescribed,  want  to  go  higher  in  the  air,  leave  structural 
portions  unprotected,  all  sorts  of  ill-advised  ways  of  reducing 
the  cost  of  a  building — generally  at  the  cost  of  its  efficiency.  Archi- 
tect and  owner  will  work  their  friends,  pull  political  strings,  and  some 
do  not  hesitate  at  even  more  criminal  methods  of  having  aldermen  or 
mayor  over-rule  the  building  department  and  grant  "special**  permits 
for  this  or  that  building  to  be  built  not  in  strict  accordance  with  the 
law.  The  "special  permit**  is  one  of  the  worst  curses  of  a  civic  gov- 
ernment. 

There  is  no  public  ordinance  that  restricts  the  sale  of  comestibles 
lest  a  man  kill  himself  by  overeating,  for,  if  he  does,  it  is  merely  a 
warning  to  his  neighbors  not  to  do  the  same  thing.  The  community 
does  not  legislate  for  the  benefit  of  the  individual.  But  there  is 
propriety  in  legislation  intended  to  prevent  and  control  contagious 
diseases  which  may  spread  from  the  unclean  or  ignorant  individual 
who  originates  them,  to  the  community  at  large.  Although  no  legis- 
lation aimed  at  prevention  of  contagious  diseases  is  now  held  by  the 
public  too  grinding  and  unendurable,  and  no  disease  that  can  affect 
the  public  welfare  is  more  contagious  than  a  conflagration,  yet 
comparatively  little  effort  is  made  by  the  public  to  deal  with  it  pre- 
ventively. Millions  are  spent  yearly  in  handling  the  disease  after 
it  breaks  out,  but  only  hundreds  in  steps  to  prevent  its  outbreak. 
Looked  at  fairly,  it  is  the  community  at  large  that  is  the  culprit  since 
it  "suffers"  fires  to  take  place,  when  it  really  has  the  power  to  prevent 
them.  It  looks  calmly  on  at  the  expenditure  annually  of  millions, 
millions  that  come  out  of  its  own  pockets,  for  the  maintenance  of 
imperfectly  effective  fire  departments  and  insurance  companies,  and 
yet,  if  but  one-fifth  of  the  money  spent  in  Chicago  in  this  way  had 
been  divided  among  the  improvers  of  real  estate  so  as  to  cover,  in 
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the  case  of  each  improvement^  the  difference  in  cost  between  com- 
bustible and  incombustible  building,  the  greater  part  of  the  city  would 
now  be  indestructible.  This  simple  method  could  be  adopted  from 
today,  and  further  generations  would  look  with  reverence  on  the 
men  that  devised  this  system  and  honestly  adminbtered  the  details 
of  its  application,  the  men,  it  might  be  added,  who  would  have  thus 
also  protected  their  own  property  and  safeguarded  their  own  interests 
while  looking  to  the  welfare  of  posterity.  The  theory  under  which 
advances  in  fireproof  building  have  been  made  hitherto  is  largely, 
if  not  altogether,  a  mistaken  one.  It  has  been  the  assumption  that 
a  real  estate  improver,  as  a  sane  business  man,  should  be  able  to 
perceive  how  much  it  was  to  his  own  ultimate  advantage  to  build 
an  indestructible  building  and  so  save  in  the  long  run  a  large  amount . 
in  insurance  on  building  and  contents.  The  true  theory,  we  are 
convinced,  is  that  incombustible  buildings  must  be  built.  It  is  really 
immaterial  to  the  taxpayers  whether  an  individual  elects  to  let  his 
buildings  be  destroyed  by  fire,  but  it  is  of  very  real  interest  to  the 
public  that  the  property  of  other  people  shall  not  be  destroyed  at 
the  same  time.  This  once  comprehended,  it  is  easy  to  see  that  the 
real  responsibility  rests  on  the  public  and  not  on  the  individual. 
It  is  for  the  public  then  to  examine  the  ways  in  which  it  can  discharge 
its  duty  to  itself,  at  least  cost  to  the  taxpayer,  and  here,  as  in  the 
case  of  all  other  contagious  diseases,  time  is  the  essence.  It  is  de- 
sirable to  substitute  unburnable  for  burnable  buildings  with  the 
shortest  delay  possible,  since  a  conflagration  may  occur  any  day 
and  the  process  can  better  be  accomplished  by  coaxing  than  by 
compulsion. 

Remission  of  Taxes.  One  persuasive  device  is  the  remission 
of  all,  or  the  majority  of,  the  taxes  on  new  incombustible  buildings, 
until  such  time  as  the  amount  of  taxes  so  remitted  shall  e(|ual  the 
difference  in  cost  between  an  incombustible  and  coml)ustible  build- 
ing of  the  same  size  and  arcliitectural  character.  Or  some  other 
scheme  could  be  devised  whereby  taxes  upon  buildings  would  be 
rated  according  to  classes  of  construction,  a  heavier  rate  upon  poor 
buildings  and  a  lighter  rate  upon  fireproof  ones. 

Since  the  municipality  has  to  provide  protection  in  the  way  of 
fire  departments,  in  mere  justice  to  itself  it  ought  to  see  that  the 
minimum    of   protection  is  re(|uired.     The  reform  in   taxation  sug- 
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gested,  added  to  the  absolute  prohibition  of  really  poor  construction, 
would  be  but  a  step  toward  ultimate  municipal  insurance  against 
fire.  The  fire  departments  in  themselves  constitute  the  first  step 
in  that  direction  and  are  part  and  parcel  of  such  insurance.  Such  a 
remission  of  taxes  would  be  equitable  to  all.  It  would  place  the 
burden  of  paying  for  maintenance  of  fire  departments  upon  those 
who  needed  the  sendee  and  would  relieve  those  of  the  tax  who  are 
public-spirited  and  business-like  enough  to  build  so  as  not  to  require 
such  service.  It  is  part  of  the  solution  of  the  problem  and  all  right- 
minded  men  should  join  in  the  effort  to  bring  about  this  much-needed 
reform  in  taxation. 

Labeling  Buildings.  Next  and  immediately  necessary,  the  au- 
thorities should  conspicuously  label  every  building  of  public  or 
semi-public  nature,  just  as  to  its  class  of  construction,  "fireproof," 
'^ordinary,*'  "dangerous''.  As  it  is  now,  the  term  "fireproof"  is 
cruelly  abused.  It  is  applied  where  there  is  not  the  slightest  foun- 
dation for  its  use  and  is  made  the  means  of  obtaining  tenants  and 
occupants  under  false  pretenses.  A  man  w^ith  "dangerous"  affixed  to 
his  building  w^ould  have  difficulty  in  renting  it  and  that  would  be  a 
pow-erful  incentive  to  at  least  make  the  building  better  if  he  did  not 
absolutely  eliminate  it  and  build  correctly. 

The  effrontery  or  ignorance  of  some  owners  of  buildings  is 
most  astounding.  I  have  seen  a  hotel  keeper  put  a  metal  ceiling 
under  his  wooden  joists  and  some  corrugated  iron  outside  a  kitchen 
annex,  for  instance,  then  affix  a  great  sign  with  letters  six  feet  high, 
informing  a  credulous  public  that  his  building  was  "absolutely  fire- 
proof". The  public,  always  more  or  less  gullible,  accepts  this  at 
its  face  value  and,  feeling  perfectly  safe,  goes  to  bed  in  that  hotel — a 
building  that  would  last  six  minutes  in  a  good  fire  and  from  which 
one  would  be  lucky  to  escape  with  his  life.  The  misuse  of  the  word  is 
really  appalling;  the  moment  an  owner  does  any  one  of  the  very  many 
things  that  are  required  in  a  fireproof  building  he  thinks  he  has  re- 
ceived a  sort  of  "immunity  bath"  and  says,  *'All  has  been  done  that 
can  be  done  to  make  that  building  perfectly  fireproof  and  safe." 
Then  there  happens  a  bit  of  a  fire,  which  is  not  confined  to  a 
small  unit  of  that  building,  but  spreads,  thus  calling  more  of  the  fire 
department  into  play,  and  causing  more  tons  of  water  to  be  poured 
on.     But  it  has  too  good  a  start,  and  that  building  and  a  dozen 
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others  are  laid  low.  At  the  post  raurtem  it  is  wisely  decided  that  the 
buildinj;  was  nnt  "fireproof,"  that  no  building  is  fireproof. 

Neighboring  Liability.  ^Ve  should  also  liave  the  satae  timnici- 
pai  regulations  thai  they  have  in  most  European  cities  relating  to 
"neighboring  liability,"  to  which  reference  has  already  been  made 
These  neighboring  damages  are  always  collectible  at  law  in  Europe 
and  the  regulation  is  one  of  the  most  effective  of  fire  preventive 
measures. 

Public  Opinion.  These  are  not  heroic  or  revolutionary  methods 
and  yet,  wherever  applied,  they  would  work  marvels  in  the  way  of 
bettering  conditions.  There  is  too  much  apathy  in  this  fire  matter  and 
the  authorities  who  know  what  it  really  means  are  fearful  of  apply- 
ing the  restriction.^  that  are  needed,  because,  forsooth,  some  of  these 
might  too  nearly  touch  powerful  i^nstitiient'*  or  friend's.  We  may 
hope  to  attain  the  desired  ends  only  by  forcing  these  authorities  to 
do  what  is  right  via  the  pressure  of  public  opinion. 

It  is  passing  strange  how  those  things  nm,  but  interesting 
withal  to  find  that  in  all  reforms  the  mas.ses  have  to  be  compelled 
to  do  certain  thintrs  by  authority;  the  authorities  have  in  turn  to 
apply  compulsory  measures  by  the  weight  of  public  opinion;  and 
public  opinion  in  turn  is  moulded  by  a  few  who  think,  who  are  pub- 
lic-spirited enough  to  take  the  trouble,  and  who  are  insistent 
enough  to  stick  to  their  point  until  something  is  won. 

But  when  once  properly  started  that  same  rather  laggard  public 
is  apt  to  become  quite  exacting  over  points  in  which  it  used  to  be 
so  lax-  When  the  government  first  began  dabbling  in  pure  food  in- 
vestigations the  officers  were  jeered  at,  made  fun  of.  There  was 
no  co-operation  from  the  people  or  from  the  purveyors  of  food. 
Little  by  little  the  public  was  .shown  how  injurious  certain  "pre- 
servatives" were,  how  cruelly  befooled  we  had  ail  been  as  to  the 
true  nature  of  certain  well-advertised  foods.  The  public  went 
over  to  the  correct  view  of  the  situation  one  at  a  time,  then  In  twos, 
and  later  in  droves.  Today  we  are  mighty  particular  as  to  the 
purity  of  the  food  we  eat;  we  demand  government  inspection;  we 
insist  upon  proper  and  truthful  labels;  we  have  "seen  the  light"  and 
walk  accordingly.  The  manufacturers,  instead  of  refusing  inspec- 
tion, attempting  to  work  in  secret,  throwing  oKslades  in  the  way 
of  the  Bureau  as  they  did  at  first,  now  greet  its  officers  effusively. 
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they  do  exactly  as  directed,  are  anxious  to  make  a  great  parade  of 
"officially  inspected'*  labels,  and  apparently  are  as  desirous  of  giv- 
ing the  public  what  it  pays  for  and  thinks  it  is  as  the  government 
officers  are.  The  people  have  awakened  and  they  cannot  be  be- 
fuddled into  somnolence  again — as  far  as  food  is  concerned. 
So  with  fire.  Get  the  people  well  awake  and  there  will  be  a  re- 
action. I  venture  to  predict  that  in  five  years  from  now  the  "fire 
specialist"  will  be  an  important  factor  in  our  city  Hfe  and  that  the 
insistent  demands  of  the  people  will  bring  about  healthy  legisla- 
tion on  this  all-important  question. 

A  few  quotations  from  a  recent  address  of  Mr. Wentworth,  the 
able  secretary  of  the  National  Fire  Protection  Association,  will  be 
illuminating. 

A  distinguished  Englishman,  Mr.  Balfour,  in  recently  reviewing  the 
rise  and  fall  of  civilization,  says  that  the  main  hope  of  the  future  lies  in  the 
popularizing  of  scientific  knowledge.  There  could  scarcely  be  another 
observation  that  would  strike  more  clearly  the  very  keynote  of  our  own 
thought  and  endeavor. 

Fire  prevention  is  a  science;  a  science  which  ramifies  and  becomes  more 
elusive  as  civilization  becomes  more  complex;  but  which,  when  mastered, 
is  wholly  academic  and  impotent  for  any  large  measure  of  good  until  it  is 
popularized  and  made  an  integral  part  of  the  common  intelligence. 

An  average  of  $250,000,000  per  year  for  five  years,  or  $500  per  minute 
for  every  hour  of  the  twenty-four,  is  our  country's  contribution  to  the  prop- 
erty ash-heap  of  the  world. 

And  yet  I  have  not  come  to  you  today  to  quote  the  statistics  of  the 
American  fire  waste,  the  shameful  barometer  of  our  national  carelessness 
and  folly;  nor  to  make  melancholy  predictions  of  our  national  bankruptcy 
should  such  stupendous  and  unnecessary  waste  continue.  Of  these  humiliat- 
ing conditions  you  are  well  aware,  the  very  existence  of  your  organization 
is  a  voucher  of  their  recognition,  even  if  the  conflagrations  at  Dallas  and 
Fort  Worth  did  not  offer  their  blackened  ruins  as  a  mute  reminder.  It  is 
rather  my  present  mission  to  join  you  in  seeking  the  means  and  methods 
whereby  we  may  rescue  our  country  from  those  embarrassing  criticisms 
which  European  prudence  is  coming  so  harshly  to  visit  upon  us. 

The  National  Fire  Protection  Association,  o.  which  body  your  organi- 
sation is  a  valued  and  appreciated  member,  has  for  more  than  a  dozen  years 
devoted  itself  to  the  consideration  of  fire  hazards,  and  the  compilation  of 
standards  calculated  to  instruct  the  common  understanding  on  the  subject 
of  the  fire  waste.  One  might  venture  to  say  that  there  is  hardly  another  pub- 
lic service  to  which  has  been  given  so  much  of  valuable  time  and  voluntary  re- 
search by  skilled  and  capable  specialists  and  engineers.  Year  after  year  these 
standards  have  been  discussed  in  the  light  of  cumulative  experience  and  re- 
vised  and  amended  under  such  discussion,  until  they  now  represent  the  most 
valuable  and  authoritative  guides  and  data  modem  knowledge  can  produce. 
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While,  however,  we  have  through  the  past  decade  been  painstakin^y 
and  laboriously  compiling  these  standards,  the  observance  of  which  we  know 
would  eliminate  common  hazards  and  hazardous  conditions,  the  national  ash- 
heap  has  been  steadily  augmenting  until  today  we  find  ourselves  with  the  re- 
sults of  our  unselfish  labors  in  our  hands  facing  fire  losses  greater  than  those 
of  all  the  world  and  facing  a  public  which  is  almost  wholly  indifferent  to  them. 

Our  logical  course  of  action  would  seem,  therefore,  to  be,  first  to  arouse 
the  American  people  to  a  sense  of  their  collective  responsibility;  and  second, 
BO  to  popularize  our  scientific  findings  as  to  permeate  with  them  the  common 
consciousness  and  inculcate  the  public  habits  of  care  respecting  the  fire  hazard. 
The  American  people  will  not  avail  themselves  of  the  helps  we  gratuitously 
offer  them,  until  they  first  are  conscious  of  the  need  for  such  helps  and  then 
are  taught  to  apply  them.  We  have  a  public  wholly  irresponsible  and  negli- 
gent of  the  common  welfare,  due  to  habits  of  waste  based  upon  a  century  of 
boundless  opportunities  in  a  new  country.  The  national  note  of  warning 
regarding  our  national  resources  has,  however,  been  uttered  and  such  agita- 
tion must  be  made  to  carry  consideration  of  created  resources  as  well.  If  our 
forests  are  worth  saving,  are  not  our  homes  also?  Kind  Mother  Nature 
will  in  time  replace  the  devastated  tree  tracts;  but  only  the  output  of  human 
life-energy  and  human  toil  can  make  a  city  grow  on  the  spot  where  another 
city  has  stood.  When  that  which  the  hand  of  man  has  builded  is  lost,  it  is 
lost  forever;  there  must  be  then  a  new  creation  with  the  inevitable  human 
birth-pangs  as  the  price  of  it. 

How  then,  recognizing  this,  are  we  of  the  fire  prevention  fraternity 
to  meet  our  high  responsibility?  How  are  w^e  to  reach  the  uninstructed 
man  with  our  scientific  knowledge;  and,  having  reached  him,  induce  him  to 
reckon  with  it  and  amend  his  reckless  habits?  In  the  phrase  of  Mr.  Balfour, 
how  are  we  to  "popularize"  the  thing  we  know?  .  .  . 

.  .  .  But  meanwhile,  those  of  us  of  lesser  talents  who  are  already  being 
looked  to  by  that  portion  of  the  American  public  now  alive  to  the  frightful 
national  fire  waste,  can  do  effective  service  by  keeping  definitely  in  mind 
the  larger  outlines  of  our  profession.  We  must  popularize  our  knowledge 
by  deliberate  intent.  All  our  public  utterances  must  be  cast  in  forms  cal- 
culated to  reach  and  educate  the  man  in  the  street;  for  he  is  the  man  who 
controls,  as  far  as  the  fire  hazard  is  concerned,  our  national  welfare  and  des- 
tiny. If  he  cannot  be  taught  to  take  the  matches  out  of  the  pockets  of  his 
discarded  clothing,  to  cease  throwing  lighted  cigar  stubs  into  rubbish  heaps 
and  extinguished  matches  into  waste  basket.s;  and  cease  doing  all  the  other 
stupid  and  thoughtless  things  with  fire  that  make  him  a  public  menace  and 
a  public  enemy,  then  we  must  double  our  fire  departments  and  our  water 
supplies,  putting  the  cost  of  individual  anarchy  of  this  kind  upon  the  public, 
which  is  too  inert  to  restrain  it. 

It  is  a  singular  commentary  upon  American  acuteness  that  the  citizens 
of  the  United  States  do  not  yet  discern  that  fire  insurance  is  a  tax,  shifted 
through  the  buying  and  selling  process  upon  the  entire  community;  that 
every  fire  hazard  tends  to  increase  this  tax,  and  that  every  element  of  fire 
prevention  tends  to  lessen  it.  Merchants  and  manufacturers  must  pass 
alons:  the  cost  of  insuring  goods  to  the  people  who  consume  those  goods;  how- 
ever, this  tax  is  concealed  in  the  selling  price,  and  the  amount  of  rent  which 
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every  man  pays  for  office  or  tenement  is  affected    by  the  cost  of  insuring  the 
building  occupied. 

The  unintelligent  legal  attacks  sometimes  made  by  communities  upon 
rating  organizations  are  based  upon  the  notion  that  the  money  paid  by  in- 
surance companies  in  settlement  of  fire  lovsses  comes  from  some  remote  re- 
source; from  an  inexhaustible  treasure-house  which  has  never  to  be  refilled. 
And  yet  it  should  be  obvious  that  insurance  companies  could  not  continue 
in  business  if  losses  were  paid  out  of  their  capital;  if  they  did  not  assess  the 
losses  paid  to  the  unfortunate  individual  upon  a  large  number  of  more  for- 
tunate individuals,  and  through  the  latter  upon  the  whole  commonwealth. 
In  greater  conflagrations  insurance  companies  have  indeed  paid  their  losses 
with  their  capital,  sometimes  to  its  utter  extinction,  or  even  to  an  assess- 
ment upon  their  stockholders  to  meet  honorably  their  obligations,  but  such 
abnormal  conditions,  if  long  continued,  would  make  the  business  of  under- 
writing impossible.  Insurance  capital  is  merely  a  reservoir  from  which 
flows  immediate  relief  for  the  victim  of  fire,  who  because  of  this  reservoir 
need  not  wait  to  recoup  his  misfortune,  but  this  reservoir  must  be  refilled  and 
kept  full,  if  sure  relief  is  to  flow  to  succeeding  sufferers. 

Although  we,  as  fire  protection  engineers,  are  directly  engaged  in  the 
business  of  underwriting  and  have  a  much  larger  aim  and  outlook  than  the 
mere  necessary  conservation  of  insurance  capital,  it  is  yet  clearer  that  if  we 
can  educate  the  public  to  see  its  direct  financial  interest  in  the  reduction  of 
the  fire  waste  we  shall  have  enlisted  for  the  promotion  of  our  worthy  object 
the  most  powerful  motor  in  our  present  civilization.  By  exhibiting,  com- 
paratively, the  fire  hazards  existing  in  different  cities,  and  pointing  out  dif- 
ferences in  precaution  taken  for  fire  protection,  the  less  prudent  communities 
can  be  objectively  and  convincingly  shown  why  business  in  their  precincts 
is  not  sought  by  the  underwriters  at  low  rates. 

In  any  final  analysis  of  our  problem,  however,  it  is  the  individual  mem- 
ber of  the  community  with  whom  we  must  popularize  our  knowledge  of 
fire  prevention,  and  expediency  directs  our  efforts  first  to  the  man  who  is  now 
building  expensive  structures  or  structures  calculated  to  contain  large  values. 
To  such  men  we  have  to  offer,  without  thought  of  compensation,  standards 
of  building  and  equipment  which  may  reflect  upon  them  a  substantial  financial 
benefit.  The  man  who  builds  a  factory  with  thought  of  the  conveniences 
of  its  process  merely,  and  without  direct  consideration  of  fire  hazard,  may,  by 
ignoring  certain  recognized  structural  or  other  safeguards,  unwittingly  be  put- 
ting up>on  his  building  and  its  contents  a  fixed  charge  for  insurance  which  shall 
operate  as  a  constant  tax  as  long  as  the  building  stands.  There  is  a  social 
as  well  as  an  individual  responsibility  upon  the  builder  of  every  plant 
in  which  other  human  beings  are  to  labor,  and  in  our  modern  city  no 
man  can  live  unto  himself  alone;  a  hazard  to  himself  is  a  hazard  to 
hb  neighbor.  No  one  should  undertake  the  housing  of  large  values,  either 
human  or  commercial,  without  thought  to  the  three  cardinal  ideas  of  fire 
prevention  and  control:  the  incombustible  or  slow-burning  structure,  fire- 
stops,  and  fire-extinguishment.  The  disappearance  of  our  forests  and  the 
corresp>onding  increase  in  the  use  of  steel,  terra  cotta,  and  reinforced  con- 
crete have  interested  the  popular  mind  in  the  first  of  these  ideas.  "Fireproof" 
structures,  especially  for  hotels,  schools,  and  other  public  buildings,  are  coni- 
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ing  to  be  vaguely  understood  and  desired.     But  fire-stops  and  fire-extin- 
guishment— these  have  not  yet  appeared  above  the  horizon  of  the  common 
mind.    To  ask  the  modern  city  to  purchase  and  pull  down  enough  of  its 
old  rookeries  to  afford  occasional  broad  streets  as  stops  to  possible  conflagra- 
tions is  a  good  deal  like  asking  for  the  moon;  and  yet  half  of  a  city  might 
be  saved  by  such  a  pathway  in  enabling  firemen  to  confine  fire  to  the  sec- 
tion in  which  it  may  originate.     What  cities  may  obtain  by  open  spaces,  the 
factory  may  obtain  by  fire  walls  which  divide  it  also  into  sections  to  which 
fire  may  be  confined.     While,  however,  such  fire  walls,  if  carried  wdl  above 
roofs  and  equipped  at  their  openings  with  standard  fire  doors,  are  a  good 
general  factory  precaution  and  seldom  fail  to  hold  fires  in  check,  there  are 
certain  factories  in  which  fire-stops  should  be  thrown  aroimd  all  hazardous 
processes.     We  now  have  sufficient  statistics  on  almost  every  well-known 
manufacturing  process  to  indicate  just  w^hat  elements  in  such  process  are 
especially  susceptible  to  fire.  Bulwarked  by  this  knowledge,  it  ought  not  to 
be  difficult  to  induce  the  manufacturer  to  segregate  from  the  principal  values 
of  the  factory  all  special  processes  demonstrated  by  experience  to  be  especially 
hazardous.    This  does  not  mean  that  such  processes  must  be  carried  on  in 
separate  buildings  at  the  cost  of  traveling  time  and  inconvenience.     The 
problem  of  segregation  can  now  be  met  without  shifting  the  process  out  of 
its  logical  place  in  the  routine  of  manufacture.     In  a  fireproof  factory  only 
a  separate  room,  or  at  best  a  separate  floor,  is  needed.    The  manufacturer 
who  once,  when  he  had  a  fire  in  some  room  w^here  volatile  oils,  for  example, 
were  used,  commonly  lost  half  his  plant,  or  at  any  rate  so  drenched  his  premises 
with  water  as  to  have  to  make  a  fortnight's  suspension  necessary,  can  now, 
if  he  likes,  so  dispose  that  hazard  as  to  have  a  fire  every  other  day  without 
disturbing  the  other  part«  of  the  factory.     The  modern  fireproof  room  equipped 
with  automatic  sprinklers,  having  a  Flightly  pitched  floor  and  scuppers  at 
the  walls,  can  be  flooded  for  fire  extinguishment  without  a  drop  coming  through 
below.     The  water  runs  as  harmlessly  from  it  as  from  the  deck  of  a  ship. 
If  we  can  get,  in  addition  to  such  consideration  as  this,  enclosed  stairways 
and  elevators  and  belt  shafts,  we  can  be  reasonably  certain  that  even  a  small 
fire  department  will  confine  every  fire  to  the  floor  upon  which  it  starts,  even 
if  upon  its  arrival  the  automatic  sprinklers  have  left  it  any  fire  to  fight.     The 
sprinkler  system  is  now  so  well  known  and  its  value  is  so  commonly  recognized 
that  few  manufacturers  remain  to  be  convinced  of  its  virtues.     Where  the 
sprinkler  system  fails  it  will  in  almost  every  case  be  found  to  have  been  neg- 
lected previous  to  the  fire.     With  a  fireproof  structure,  segregated  hazanls, 
standard  fire-stops,  and  a  proper  sprinkler  system,  we  might  well  breathe 
more  freely  respecting  factories  and  turn  our  attention  to  our   friends  the 
merchants. 

In  mercantile  risks,  although  many  in  the  larger  cities  of  the  country 
are  equipped  with  fire-stops,  the  conditions  in  most  of  our  smaller  towns  and 
cities  are  but  invitations  to  conflagrations.  The  principal  mercantile  values 
are,  in  cities  of  the  smaller  class,  usually  massed  together  within  the  radius 
of  less  than  half  a  mile.  I  have  explored  many  a  double  row  of  brick  stores, 
divided  by  a  sixteen-foot  alley,  and  have  found  in  almost  every  one 
piles  of  goods  stacked  against  the  rear  windows,  scarcely  a  workable  fire- 
shutter  in  sight  and  not  a  metal  window  frame  in  the  city.     Many  watched 
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the  fire  go  throu^  brick  waUs  last  year  in  Chelsea,  Mass.  The  wooden 
frames  of  the  windows  would  ignite,  the  ^ass  would  crack  and  fall  out 
and  each  story  of  those  brick  buildings  became  a  horizontal  flue,  filled 
with  burnable  material.  Every  brick  building  should  be  in  itself  a  fire-stop. 
If  every  mercantile  risk  were  equipped  with  standard  metal  window  frames 
inth  wired  ^ass,  a  conflagration  could  hardly  get  started  in  the  center  of 
our  cities.  Such'a  window  not  only  keeps  out  fire,  but  it  keeps  fire  in — so  it 
may  be  extinguished  in  the  building  in  which  it  starts.  There  is  not  a  city  in 
the  country,  including  even  Boston  and  New  York,  in  which  conditions  are 
not  ripe  for  a  conflagration.  In  the  smaller  cities  especially,  conflagrations 
are  sooner  or  later  inevitable.  They  await  only  the  conjunction  of  a  fire 
in  the  right  quarter  and  a  windy  night.  Here  then  is  a  field  for  our  immediate 
agitation — the  reduction  of  the  conflagration  hazard  of  the  entire  country 
by  the  easy  conversion  of  every  brick,  stone  or  concrete  building  into  a  fire- 
stop.  This  is  popularizing  science  simply  by  laying  upon  it  the  finger  of 
coHunon  sense.  In  the  same  category,  the  category  of  common  sense,  fall 
the  matters  of  the  storage  of  inflammable  oils  and  explosives,  the  wiring  for 
electric  light  and  power,  and  the  construction  of  flues  and  the  building  of 
those  fire-boxes  for  homes  in  which  open  spaces  back  of  walls  enable  a  fire 
to  be  located  in  the  basement  by  the  flames  breaking  through  the  roof. 

Indeed  it  may  be  that  the  major  portion  of  our  effort  lies  wholly  within 
the  domain  of  common  sense  and  following  effective  agitation  the  people 
themselves  may  initiate  the  desired  corrections,  appealing  to  our  fraternity 
only  for  special  service.  It  is  certain  that  there  is  growing  in  American  com- 
munities a  feeling  that  every  individual  is  responsible  to  the  collective  life. 
"Civic  consciousness"  as  a  phrase  is  set  over  against  that  much  over-praised 
individuality  which  is  so  close  to  anarchy.  If  civic  consciousness  means 
anything  at  all  it  means  a  united  effort  for  the  general  good  and  a  united 
recognition  of  common  danger.  No  one  who  has  witnessed  a  conflagration 
or  has  been  the  victim  of  one  will  maintain  that  a  common  effort  to  eliminate 
the  hazards  of  such  a  calamity  has  not  the  first  vital  place.  \Miere  there 
18  no  law  to  restrain  the  careless  and  irresponsible,  such  a  law  should  be  enacted; 
and  where  laws  are  ineffective  or  obsolete  such  laws  should  be  rewritten. 
Public  recognition  should  be  demanded  for  the  fact,  so  hard  to  impress  upon 
growing  communities,  that  increased  fire  protection  and  a  more  efficient 
fire  department  are  imperative  when  a  city  has  doubled  its  size.  The  state 
as  well  as  the  city  should  meet  its  proper  responsibility,  and  by  means  of  a 
fire  marshal's  office  and  a  vigorous  inquiry  into  fire  causes,  stamp  out  the 
vicious  incendiarism  which  it  seems  now  so  hard  to  convict. 

It  behooves  us,  then,  as  fire  prevention  engineers,  while  never  neglect- 
ing those  scientific  developments  and  betterments  which  give  to  our  pro- 
feanon  its  special  social  value  and  dignity,  to  keep  our  fingers  constantly 
upon  the  pulse  of  the  common  life;  to  stimulate,  where  they  already  exist, 
those  influences  which  make  for  the  conunon  welfare  and  safety;  and  where 
they  do  not  exist,  to  create  them.  This  is  our  double  function,  to  know  and 
to  lead  others  to  know,  how  the  cosmic  element  of  fire  may  be  harnessed  to 
the  service  of  the  race  without  smiting  it  with  horror  and  destruction.  In- 
dividuaUy  in  a  civilization  so  complex,  we  may  perhaps  do  but  little,  but 
a  fraternity,  as  soldiers  of  the  common  good,  we  may  inspire  a  thousand 
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_  jf  better  building  that  from  neu  (o  »«a  shall  stan<l  ns  a  teslimonj 

ID  our  L^-   ice,  as  proof  of  our  manhood  in  our  day  and  genpraliou. 

PRESENT  BUILDING  CONDITIONS  IN  AMERICAN  CITIES 
Large  Proportion  of  Poor  Buildings.  Wc  have  noted  (hat  but 
le  out  of  every  1,500  of  our  buildings  is  at  all  fire- resisting.  Nine- 
iths  of  the  others  are  wooden  frame  buildings — wooden  walls,  roofs. 
Joists,  partitions,  finish — wood  everjlhing.  Besides  being  of  wdl- 
seasoned  and  dried  wood,  all  that  timber  is  painted,  oiled,  varnished, 
which  makes  it  burn  quicker,  and,  furthermore,  it  is  arranged 
with  such  air  spaces,  continuous  flues  between  flcMir  joists  and  be- 
tween studding,  as  to  insure  the  ea^est  and  most  rapid  transit  td 
fire  from  cellar  to  attic.  The  other  tenth  of  our  buildings  have 
a  shell  of  good  material  encasing  them,  outer  walls  of  brick  and 
stone,  and  slate  or  metal  roofs,  but  those  walls  and  roofs  are  con- 
veniently pierced  with  door-ways,  windows,  and  skylights,  pro- 
tected only  with  wooden  doors  or  glass  sash,  easy  egresses  and  in- 
gresses  for  fire.  It  is  fondly  hoped,  of  course,  that  fire  will  spend 
its  attack  on  those  resisting  walls  and  not  go  through  the  feeble 
defense  offered  by  those  apertures,  that  half  the  time  are  left  in- 
vitingly open.  Further  than  that  shell,  nothing  b  done  to  prevent 
or  minimize  fire.  In  all  of  those  buildings  there  is  the  same  kind 
of  wooden  joists,  wooden  partitions,  paint,  and  all;  or,  perhaps, 
the  columns  and  beams  are  of  semi-fireproof  metal,  which  will 
not  bum,  of  course,  but  being  unprotected,  will  so  twist  and  buckle 
in  fire  as  to  do  as  much  damage  as  if  they  were  really  wood  and 
did  bum  up. 

These  good  buildings,  with  their  conveniently  pierced  unbum- 
able  shells,  may  not  be  consumed  as  quickly  as  the  entire  wooden 
buildings,  but  they  assure  the  spread  of  fire  into  conflagration  pro- 
portions just  as  successfully  as  do  the  wooden  ones. 

Major  Sewell,  an  army  engineer  who  has  given  a  great  deal 
of  study  to  fire,  aptly  puts  it  thus: 

The  glariag  faults  of  commercial  diatricts  in  American  cities  ia  tha 
general  weakness  of  individual  buildings,  and  of  districts  as  a  whole,  againet 
an  attack  in  force  from  the  outside,  which  in  this  case  means  a  developed  con- 
flagration. The  Committee  of  Twenty,  in  discussing  the  conflagration  tuiard, 
•oon  began  to  differentiate  between  the  "probability  hazard"  and  the  "poten- 
tial hazard,"  the  first  referring  to  the  probability  of  a  fire  getting  beyond 
oontrol  and  out  of  the  building  in  which  it  started,  thus  becoming  a  conBagra- 
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tion,  and  the  second  to  the  strength  it  would  develop  in  sweeping  a  district; 
in  this  is  involved  the  amount  of  food  the  fire  would  find  in  its  path,  as  well 
as  the  facility  of  ignition  and  transmission  to  neighboring  buildings. 

In  the  writer's  judgment,  there  is  not,  in  a  single  American  city  that 
he  has  visited,  any  district  of  appreciable  extent  that  would  by  its  own  pas- 
sive resistance  either  stop,  or  appreciably  retard,  a  well-developed  confla- 
gration. It  is  just  possible  that  a  conflagration  of  limited  front  might  be 
delivered  against  the  mass  of  so-called  fireproof  buildings  in  the  financial 
districts  of  Manhattan,  and  not  get  through,  but  even  this  apparently  well- 
fortified  pK)sition  could  easily  be  flanked  out,  and  it  probably  would  be  by 
any  conflagration  likely  to  attack  it;  and  the  conflagration  hazard  in  Manhat- 
tan is  almost  bad  enough  to  be  called  an  impending  disaster. 

The  essence  of  the  whole  question  of  resistance  to  conflagration  is  the 
protection  of  necessary  openings  and  the  elimination  of  all  that  are  not  neces- 
sary. All  openings  should  be  protected,  whether  on  principal  fronts  or^^iQt, 
unless  they  are  separated  from  all  dangerous  neighbors  by  wider  spaces  than 
any  of  the  streets  in  any  commercial  district  in  the  United  States.  In  the 
completion  and  trimming  .of  exposed  openings,  nothing  but  incombustible 
material  should  be  used  and  it  should  be  so  applied  as  to  resist  fire  for  an 
appreciable  time.  The  entire  exterior  of  a  building  should  afford  no  food  for 
a  fire,  and  so  far  as  possible  should  resist  its  access  to  the  contents  within, 
whether  in  the  form  of  radiant  heat  or  otherwise.  Any  degree  of  resistance 
is  better  than  none,  and  the  possibilities  of  an  effective  active  defense  behind 
protected  or  partly-protected  openings  was  well  illustrated  in  the  several  cases 
at  San  Francisco. 

Good  Buildings  "Skimped."  Even  the  one  building  in  1,500  is 
only  partially  fireproof,  for  generally  something  has  been  left  un- 
done or  neglected  that  will  vitiate  what  has  been  done  well;  so 
that  a  fire  in  the  neighborhood  or  inside  the  building  could  dam- 
age the  structural  part  anywhere  from  10  per  cent  to  85  per  cent  of 
its  full  value. 

Like  a  chain  a  building  is  only  as  strong — from  the  fire  pre- 
vention point  of  view — as  its  weakest  link.  And  our  architects 
and  engineers  have,  alas,  heedlessly,  thoughtlessly,  or  ignorantly  sup- 
plied not  one,  but  several  weak  links  in  our  most  expensive  buildings. 

Think  of  it!  Had  just  one  thing  been  done  more  than  was 
done  in  San  Francisco,  in  its  big  buildings,  before  the  fire,  if  they 
had  protected  the  windows  of  those  skyscrapers  with  wire-glass 
or  with  eflFective  shutters,  an  additional  cost  of  perhaps  $C0,000 
for  all  those  buildings,  their  contents  and  fittings  would  certainly 
have  been  saved,  a  salvage  of  at  least  $10,000,000.  Just  a  while 
ago  there  was  a  big  fire  in  New  York,  which  did  a  damage  of 
$2,000,000.     That  fire  was  made  possible  because  they  had  "saved 
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$4,000  in  cutting  down  on  the  fireproofing  of  a  $300,000  buildingi 
There  really  is  but  one  absolutely  perfecft  building  in  the 
country,  the  National  Board  of  Underwriters'  Laboratory  at  Chi- 
cago. It  was  built  to  show  how  a  fireproof  building  should  be 
built  and  in  it  are  made  the  fire  and  other  tests  of  building  ma- 
terials, appliances,  etc.  The  hottest  fire  you  could  build  about  it  or 
in  it  wouldn't  do  $100  worth  of  damage.  Its  walls  are  of  brick, 
it  has  protected  windows,  its  structure  is  of  steel  and  hollow  fire- 
proofing  tile  blocks,  there  is  not  a  particle  of  wood  about  it  and 
the  materiab  used  that  could  be  damaged  by  fire,  steel  for  instance 
are  amply  protected  with  material  that  is  undamageable.  And  the 
extraordinary  thing  about  it  all  is  that  it  cost  initially  but  10  per  cent 
more  than  if  it  had  been  built  the  usual  way,  wooden  joists,  etc. 

There  are  a  number  of  almost  as  perfect  buildings,  some  of  the 
great  office  structures  of  New  York  and  of  Chicago  and  some  ware- 
houses, but  in  all  of  them  there  is  apt  to  be  some  one  or  more 
flaws,  imperfections — and  in  every  case  it  would  have  been  as  easy 
and  inexpensive  to  do  the  thing  right  as  it  was  to  do  it  wrong — 
something  that  makes  it  possible  for  fire  to  do  more  damage  to 
(though  it  could  not  destroy)  these  buildings  than  it  ever  could  to 
the  Laboratory  in  question. 

Comparison  of  Conditions  Here  and  in  Europe.  We  suffer 
more  by  fire  than  any  other  nation  on  earth,  for  we  have  so  few 
perfect  or  even  good  buildings;  and  yet  we  know  more  about 
fireproof  construction  than  any  other  people,  and  have  made  greater 
advances  in  devising  systems  and  in  perfecting  materials.  In  Eu- 
rope they  have  no  building  that  is  anywhere  as  thoroughly  well 
built,  or  fire-resisting,  as  the  Singer  Tower,  or  any  one  of  a  dozen 
skyscrapers  in  New  York  or  Chicago.  But  here  the  general  char- 
acter of  the  ordinary  buildings  is  so  poor,  so  fire-inviting,  that 
when  you  build  one  that  is  to  be  "fireproof"  it  has  to  be  super- 
latively so  to  resist  the  intense  heat  and  terrific  blaze  of  a  neighbor- 
ing fire  that  is  well-nigh  beyond  control.  In  Europe  all  the  build- 
ings are  more  fire-resisting,  there  is  less  wood  used,  greater  care 
exercised  to  prevent  fire;  therefore  the  average  fire  is  of  such  low 
intensity  and  so  slow  that  it  is  easily  handled  in  consequence.  No 
building  need  be  so  very  excellent,  and  none  is,  but  the  general 
average  is  better  than  ours. 
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The  proportion  of  our  "fireproof'  buildings  may  best  be  shown 
by  a  specific  example.  Chicago  is  really  the  home  of  fireproof  con- 
struction; it  was  first  done  there  and  probably  more  advances  in  the 
art  have  been  originated  there  than  in  all  the  rest  of  the  country 
together.  Yet  in  its  downtown  district,  its  densest  business  sec- 
tion, that  bounded  by  the  Lake,  the  Chicago  River,  South  Branch, 
and  by  Harrison  Street,  90  blocks,  there  are  1,863  buildings,  large 
and  small,  or  an  average  of  about  20  per  square.  Many  of  these 
buildings,  too,  are  huge  affairs,  covering  a  quarter  or  half  a  square. 
They  also  average  7  stories  in  height  with  the  maximum  in  the 
twenties,  and  an  approximate  valuation  of  the  property  is  $270,- 
000,000  or  about  $3,000,000  per  block.  Of  all  those  buildings  there 
are  but  105  in  which  some  attempt  has  been  made  at  fireproof  con- 
struction, and  some  very  feeble  attempts,  too,  though,  of  course,  some 
of  the  best  buildings  in  the  world  arc  among  those  105.  The  dis- 
trict is  known  and  referred  to  in  fire-reports,  insurance  bulletins, 
etc.,  as  the  '^fireproof  section.*'  Less  than  G  per  cent  of  its  buildings 
have  the  slightest  claim  to  that  term!  In  that  district  the  expec- 
tation and  average  is  50  fires  per  year  per  1,000  buildings.  Think 
of  the  danger  the  good  buildings  are  constantly  exposed  to! 

In  New  York  the  conditions  are  parallel.  Just  in  one  district, 
the  "drygoods  district,''  there  are  goods  to  the  value  of  $500,000,000 
stored  in  buildings,  scarcely  6  per  cent  of  which  are  even  moderately 
fire-resisting. 

VALUE  OF  FIREPROOF  CONSTRUCTION 

Instances  are  so  numerous  of  destructive  fires  in  supposedly 
fireproof  buildings  that  many  persons  have  absorbed  the  idea  that 
there  is  no  such  thing  as  a  building  that  will  not  burn.  This  error 
is  entirely  due  to  confusion  in  the  use  of  terms  and  a  misstatement 
of  facts. 

A  building  that  is  of  non-combustible  materials  is  not  fireproof. 
A  building  that  is  of  fireproof  materials,  but  not  of  fireproof  design, 
is  not  fireproof.  A  building  that  is  not  of  fireproof  construction  and 
design  except  in  part,  is  not  fireproof.  A  building  that  is  strictly, 
thoroughly  fireproof,  yet  filled  with  combustible  contents,  may  have 
a  destructive  fire  in  it,  but  the  building  itself  will  not  be  wrecked 
or  destroyed.     Exjx?rience  has  demonstrated  again  and  again  that 
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« 

if  a  buildings  is'  of  strictly'  'fireproof  materials — is  correctly  de- 
signed-^—only  a  Small  proportion  of  the  contents  can  be  destroyed 
by  fire. 

Importance  of  Qood  Design.     The  following  iUustrates  the 
importance  of  the  dd^igning  of  a  fireproof  building: ' 

•  l!lie  dty  of  Philadelphia  put  up  a  half-niilUon  dollar  hig^bH9^^ 
building  which  was  of  thoroi^^y  fireproof  construction  dear  to  the 
rooif.  This  splendid  structure  was  then  covered  -with  a  highly  com- 
bustibles roof  and,  to  cap  the  absurdity,  a  tower  was  run  up  above  the 
roof  and  this  tower  was  built  entirely  of  wood.    A  fire  started  in  the 

'  tower,  d^troying  it  and  the  roof,  damaging  in  part  the  two  upper 
floors  of  the  building  and  causing  incalculable  loss  in  the  destruction 
of  sdentific  records  and  a  heavy  loss  in  valuable  astronomical  instru- 
ments. And  people  of  the  dty  from  the  mayor  down  were  asking 
how  could  such  a  disastrous  fire  occur  in  a  fireproof  building. 

Lincoln  said:  "This  nation  cannot  exist  half  slave  and  half 
free".    A  building  will  not  exist  that  is  half  fireproof  and  half  com- 

..  bustible  construction.  A  truly  fireproof  building  b  one  that  k  of 
thoroughly  fireproof  construction,  non-combustible  finish,  and  of 

.  correct  design,  so  that  a  fire  starting  in  any  part  of  the  building  will 
be  confined  to  the  starting  point,  thus  saving  not  only  the  building 
but  the  major  portion  of  the  contents.  The  correctness  of  this  kind 
of  construction  is  being  constantly  proved  by  the  fires  which  start  in 
fireproof  buildings  and,  being  confined  to  small  area,  are  easily  ex- 
tinguished and  cause  such  slight  damage  that  they  create  no  attention. 
The  world  never  hears  of  them. 

Fireproofing  as  an  Investment  There  are  just  two  things  that 
produce  wealth,  those  two  things  are  land  and  labor.  You  must  have 
land  on  which  to  erect  your  buildings;  you  must  have  labor  to  find  or 
produce  the  materials  and  put  them  in  place.  If  you  use  the  building 
to  live  in  as  a  home  or  give  it  away  as  a  home  to  others  (as  a  means  of 
gratifying  your  sense  of  philanthropy),  then  the  building  represents 
wealth  to  you,  because  it  is  used  to  gratify  desire.  If  you  use  it  to 
rent  to  others  or  to  conduct  your  business  in,  or  in  any  way  to  make 
money  from  its  use,  it  represents  capital,  because  it  is  wealth  used  to 
produce  more  wealth. 

In  every  investment  the  first  consideration  is  that  of  safety  for 
the  amoimt  invested.    The  next  question  is  the  amount  which 
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be  earned  en  the  investment.  Then  comes  the  element  of  certainty 
that  the  earning  will  be  continuous.  Right  here,  in  these  first  prin- 
ciples of  investment,  is  where  investors  in  buildings  make  their 
greatest  mistakes.  As  to  the  land,  the  investment  is  safe — it  cannot 
bum,  be  blown  away,  be  destroyed  by  flood,  be  injured  by  wear  and 
tear  or  fall  to  pieces  from  old  age;  nor  does  it  require  repairs. 

The  investment  in  buildings  is  subject  to  all  these  hazards; 
chiefly  to  the  danger  of  fire,  certainly  to  loss  from  repairs.  "Hazard," 
"danger,"  **loss,"  are  ominous  words  when  we  talk  of  investments. 
They  smack  of  speculation.  And  the  man  who  puts  his  money  into 
the  average  building  today  is  simply  a  speculator.  He  takes  long 
chancres  in  the  hope  of  greater  gain.  The  first  and  prime  danger  he 
faces  is  the  destruction  of  his  investment  by  fire.  This  is  the  great 
practical  hazard  which  every  building  owner  most  fears.  Under 
modem  methods  of  building  construction  this  danger  can  be  elim- 
inated. No  building  owner  need  assume  the  hazard  unless  he 
chooses  to  do  so.  He  can  have  a  building  which  is  absolutely  proof 
against  destruction  by  fire,  or  he  can  take  the  other  alternative  and 
speculate  (with  the  insurance  company  as  a  paj*tner)  on  the  building's 
eventual  loss.  ITiis  responsibility  rests  upon  the  investor  himself. 
He  cannot  shift  or  evade  it.  He  cannot  put  the  burden  upon  his 
architect,  upon  his  contractor,  or  upon  the  fire  insurance  companies. 
The  architect  and  contractor  will  do  what  they  are  told  to  do  and 
are  paid  for.  The  insurance  company  will  simply  become  a  partner 
in  the  gamble  as  to  the  destruction  of  the  building;  and,  win  or  lose, 
the  insurance  company  must  be  paid  its  charges. 

The  architect  and  contractor  who  serve  their  clients'  interest 
Tmll  advise  fireproof  construction,  but  they  canutt  command  it.  The 
insurance  company  has  no  choice.  If  the  investor  chooses  to  spec- 
ulate he  pays  a  speculative  premium.  For  the  greater  risk  he  puts  up 
a  higher  margin.  It  is  his  money,  his  investment,  his  responsibility. 
The  investor  can  make  no  half-way  choice;  his  building  must  either 
be  safe  or  a  risk.  He  can  speculate  or  he  ran  invest.  If  he  chooses  a 
safe  building  he  must  know  for  himself  that  it  is  safe;  he  must  study 
and  inform  himself,  so  that  if  he  savs,  "I  want  an  absolutely  fire- 
proof  building"  he  will  know  whether  he  gets  it  or  not.  If  he  does 
not  know  he  can  blame  no  one  but  himself,  for  his  ignorance,  for 
channels  of  correct  information  are  open  to  him  ever}'where. 


123 


18 


FIRE  PREVENTION 


It  is  a  curious  fact  that  a  man  who  will  investigate  for  months 
before  investing  in  a  piece  of  land  will  put  twice  as  much  money  into  a 
building  without  any  attempt  to  secure  knowledge  about  the  structure, 
except  to  know  that  it  gratifies  his  ideas  of  convenience  and  appear- 
ance. His  first  requisite  in  every  other  kind  of  investment,  security, 
he  utterly  ignores  when  he  puts  hb  money  into  a  building.  Now 
let  us  see  what  a  little  thought  on  the  subject  would  do  toward  solving 
the  problem  as  to  whether  the  investor  or  the  speculator  eventually 
makes  the  most  money.  Let  us  assume  a  case  such  as  occurs  hundreds 
of  times  a  vear. 


Mr.  Smith  and  Mr.  Jones  are  compelilor.t  in  business  in  ike  same 
town.  Each  decides  he  needs  a  new  building.  Each  goes  to  the  same 
architect  and  tells  him  to  make  plans  for  a  building  of  a  given  size. 
The  architect,  after  some  figuring,  tells  both  of  them  that  he  can  plan 
a  building  of  ordinary  construction  for  SlOOfiOO  or  a  fire-pToef  build- 
ing for  S]  10,000.  This  10  -per  cent  difference  in  cost  between  a  safe 
building  and  an  ordinary  building  is  the  average  difference.     Mr, 
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mith  any*  fu  does  not  need  a  fireproof  huildiiiff—fknt  he  will  curry 
in.tiiraiiri'  In  thr  full  vahie  of  the  hmUling—lkai  fire  iir  tmly  a  chance 
aiujhou-  and  he  will  mve  his  $l0.n(Xl  und  Utkr  Ihr  chtnice.  Mr.  Jmirs 
mij8  he  will  inirst  the  udditunial  $10,000  to  secure  a  firsi-class  build- 
ing  that   will   endjire—lhat   even  if  he  carried  a  full  insurnuee  he 


might  burn  out  anyhow  and  the  lass  of  bvstnesx  on  account  of  the  fire 
uwM  be  no  serious  that  he  prefers  to  take  no  risks.  On  this  basis 
the  buildings  are  finished  and  occupied.  At  the  end  of  fiiv  years  the 
o  owners  compare  notes.  Neither  has  had  afire  but  Smith's  buildiiuj 
^deteriorating — costs  a  little  more  each  year  to  keep  in  repair,  and 
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he  has  spent  fcr  repairs  so  far  %2fiOO.  He  has  paid  out  far  insurance 
a  rate  of  $L50  on  full  value,  or  f  7, 500  for  the  five  years,  Jones  has 
spent  about  $500  fcr  repairs  and  his  huildiyig  is  as  good  as  the  day  it 
was  finished,  simply  because  it  has  been  built  of  indestructible,  vermin- 
proof  material.  He  has  carried  $20,000  insurance  to  be  safe  under 
the  SO  per  cent  insurance  clause  ayid  his  rate  has  been  $1,00,  Total 
insurance  premiums  $1,000,  In  five  years  Smith's  i?ivestnient  is 
$109,500  against  Jones'  total  of  $112,500,  In  one  year  more  Smith's 
building  will  have  cost  him  as  much  as  Joyies'  and  Jones  will  have 
had  and  continue  to  have  a  better,  sounder,  safer  building,  while  Smith's 
building  may  be  completely  gutted  by  fire  any  day  with  all  the  coTise- 
quent  loss  cf  business  and  profits.  In  any  event  it  is  deteriorating 
at  an  ever-increasing  rate,  while  the  deteriorating  of  Jones'  buiU^ 
ing  is  negligible,  Mr,  Smith  as  a  speculator  takes  all  the  chance, 
yet  in  the  long  run,  even  if  he  has  had  no  fire,  he  makes  less  money 
on  his  capital,  and  less  and  less  each  succeeding  year. 

Insurance  vs.  Fireproof  Construction.  Reverting  to  the  insur- 
ance phase  of  the  matter  in  its  direct  bearing  upon  fireproof  con- 
struction, let  us  sift  the  thing  out  a  bit  further.  Fire  insurance  in 
this  country,  whether  designated  mutual  or  not,  is  simply  the  work- 
ing of  a  mutual  interest;  it  is  exactly  similar  to  the  strike  benefit  fund 
of  the  labor  union.  Among  the  labor  unions  a  million  men  get 
together  in  a  federation  composed  of  one  hundred  local  unions  of 
ten  thousand  memhers  each  and  agree  to  pay  into  a  general  fund, 
called  the  strike  benefit  fund,  certain  assessments,  premiums,  or  dues, 
from  each  man's  wages,  this  fund  to  be  used  to  insure  the  members 
of  a  local  union  and  their  families  against  starvation  in  the  case  of 
a  strike. 

In  the  case  of  fire  insurance  the  difference  exists  only  in  the 
method  of  organizaticn  and  its  principles.  A  federation  of  fire 
insurance  companies  is  formed,  and  a  million  owners  of  buildings 
say,  *'We  will  pay  into  this  feden^tion  a  certain  jiercentage  of  the 
value  of  our  buildings,  and  when  any  one  among  our  tnillion  members 
has  his  pn)perty  destroyed  by  fire,  he  will  be  reimbursed  from  our 
general  fund." 

One  might  verj'  properly  question,  however,  whether  this  is  the 
best  fire  insurance  that  has  been  or  can  be  devised.  It  readily  ap[>ear8 
that  insurance  does  not  prevent  fires;  on  the  contrary,  the  tendency 
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would  be  to  increase  them,  because  a  man  feels  less  responsible  when 
be  is  in3ure<l,  just  as  a  labor  union  is  always  more  willing  to  srtike 
when  it  knows  that  its  strike  benefits  are  on  hand.  There  are  few 
things  that  will  prevent  fires  and  those  only  in  a  measure,  viz,  cori' 
tiaiit  vigilance  and  the  exercise  of  great  precaiUwn.  There  is  only  one 
thing  that  will  prevent  a  fire  from  doing  great  damage  after  it  has 
startpfi  and  that  is  Jireproof  constructioii  of  the  building.    The  funo 


lion  of  fireproof  constniction  is  to  hokl  a  fire  in  the  spot  in  which 
it  starts,  to  prevent  iLs  .spreatling,  and  to  protect  the  structural 
parts  of  the  buikhng  from  destruction. 

The  element  of  vigilance  is  presupposetl  in  any  kind  of  building. 
Witne.ss  the  employment  of  night-watchmen,  the  introduction  of 
atle<|UBte  water  supply,  of  sprinkler  systems,  of  rules  and  regulations 
for  the  handling  of  combu.stible  goods  and  nibbish,  and  for  the 
management  of  engine  room.s,  heating  ap|Miratus,  etc. 

Tlic  (|ue3tion,  therefore,  is:     Is  it  better  insurance  to  occupy 
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a  building  of  ordinary  construction  and  depend,  in  case  of  fire,  on 
rambursement  from  the  federation  fund,  in  the  meantime  paying 
out  heavy  premiums  on  nearly  full  valuation  of  the  property;  or  to 
build  in  the  beginning  a  structure  that  will  not  bum  and  that  will 
limit  the  damage  due  to  any  fire  started  in  it  to  a  nominal  loss, 
making  it  necessary  to  carry  only  a  nominal  insurance  in  the  federa- 
tion? 

In  the  first  instance  the  property  owner  has  a  smaller  investment 
in  the  property  to  start  with,  but  he  keeps  adding  to  his  original 
investment  with  the  premiums  which  he  is  constantly  paying  out 

On  the  other  hand,  if  he  builds  a  fireproof  building  his  initial 
investment  is  greater  by  about  10  per  cent,  but  it  can  be  conclu- 
sively proved  that  in  the  course  of  a  few  years  this  additional  invest- 
ment is  returned  to  him,  for  his  building  represents  practically  as 
valuable  an  asset  as  it  did  when  first  constructed.  Therefore,  fire^ 
proof  construction  is  tks.  best  fire  insurance.  The  insurance  com- 
panies reluctantly  say  so  and  they  back  up  the  statement  by  some 
(inadequate)  rebates  in  rates  for  thoroughly  fireproof  construction. 

How  does  the  fire  loss  really  affect  the  owner  of  a  building? 
In  other  words,  what  does  insurance  insure? 

A  man,  or  a  company  of  men,  who  have  a  business  building 
erected,  do  so  because,  first,  a  building  is  wanted  in  which  to  conduct 
business;  second,  it  is  put  up  to  rent  to  others  as  an  investment 
In  any  case  the  danger  of  loss  l)y  fire  is  recognized  and  the  owner 
figures  that  by  covering  his  property  fully  with  good  insurance,  he 
will  recover  his  losses  in  full  should  his  building  bum.  But  will 
he?  Suppose  John  Smith  and  Co.,  clothing  manufacturers,  put  up 
a  building  costing  $100,000.  They  insure  it  for  full  value  at  a  rate 
of  one  dollar  and  fifty  cents  per  hundred  dollars,  put  their  stock  and 
equipment  in,  and  begin  to  do  business.  At  the  end  of  three  years 
the  buOding  and  contents  are  totally  destroyed  by  fire.  The  build- 
ing has  now  cost  them,  witli  the  insurance  premiums  added,  $104,500. 
Assume  that  they  are  fortunate  enough  to  get  back  the  full  amount  of 
insunuice,  $100,000.  They  do  not  get  the  premiums  back.  That  is 
a  loss  of  $4,500.  Three  to  six  months'  time  is  lost  in  erecting  a  new 
building,  getting  new  equipment  and  new  stock,  and  orders  they 
had  on  hand  unfilled  are  cancelled  on  account  of  delay.  A  loss  of 
business  of,  say  $100,000,  and  a  loss  of  profits  of  $10,000.    Stock  on 
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hand  which  hod  been  bought  at  particularly  advantageous  prices 
has  been  destroyeii  and  the  old  prices  cannot  bexluplicated — further 
loss  of  profits  of  $2,000.  Through  loss  of  records  of  orders  and  the 
records  of  items  in  dispute,  which  make  it  impossible  to  prove 
ledger   accounts,  a  loss   of  another  $1,000   occuis.     The    rent   of 
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quarters  in  which  t<i  do  business  while  the  burned  building  is  being 
rebuilt,  cusls,  sav  S{,(HK)  more.  Moving  stock  and  equipment  into 
the  new  building  when  completed  ctists  ?1,000.  Loss  due  to  old 
t'ustonicrs  fretting  awjiy  and  making  other  buying  connections  cannot 
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be  even  guessed  at,  but  it  must  be  a  very  considerable  item.  As  a 
direct  result,  then,  of  the  fire,  there  are  known  losses  amounting  to 
$21,500  which  insurance  does  not  and  cannot  cover,  besides  other 
losses  which  cannot  be  known  or  computed.  And  this  is  but  one  of 
a  hundred  actual,  specific,  record  cases;  in  the  case  of  a  fire  where 
the  destruction  is  not  total,  these  auxiliary  losses  will  still  be  just  as 
great  in  proportion  to  the  damage  done.  So  much  for  the  losses  in  a 
building  erected  in  which  to  conduct  business.  Now  take  the  case  of 
a  building  erected  as  an  investment  and  rented  to  others.  Assume 
the  cost  of  the  building  to  be  the  same  as  the  one  cited  above,  same 
character  of  building,  insurance  premiums  the  same.  Annual  rental 
of  the  building  $8,000  or  more.  The  owner  loses  at  least  one  year's 
rental  and  his  insurance  premiums  make  the  total  loss  $12,500, 
assuming  that  the  fire  occurs  three  years  after  the  building  was 
erected.  In  every  case,  of  course,  the  longer  the  building  stands, 
the  greater  is  the  amount  paid  out  in  insurance,  to  say  nothing  about 
the  cost  in  repaii's.  Should  a  fire  not  occur  for  ten  years  the  owner 
has  paid  out  in  insurance  premiums  $15,000.  Now  the  moral  of 
all  this  is,  that  the  owner  should  consider  all  these  (|uestions  when 
he  is  deciding  the  point  as  to  whether  his  building  shall  be  built  of 
fireproof  or  ordinary  construction. 

Fallacious  Argvnunts  Against  Fireproofnig.  Plausible  ail- 
ments can  be  advanced  against  the  bettering  of  conditions.  A  journal 
devoted  largely  to  the  lumbering  interests  in  a  recent  editorial, 
gives  one  of  the  best  examples  of  modern  sophistry  that  has  ever 
come  under  my  observation.  It  says,  summing  up  its  argument 
against  a  general  improvement  in  building  conditions  and  the 
lessening  of  fire  risks: 

Our  social  system  is  adjusted  so  as  to  distribute  the  burden  of  the  vast 
loss  indirectly  upon  the  public  at  large,  and  more  than  this,  it  not  only  expects 
to  meet  these  annual  losses,  but  it  would  be  a  very  serious  matter  if  these  did 
not  occur  for  a  series  of  years.  .  .  .  The  first  year  in  which  no  fire  occurred 
would  cause  general  jubilation,  fire  companies  would  welcome. the  rest  and 
stockholders  in  insurance  companies  would  Ikj  happy  in  increased  dividends. 

Later,  mechanics  and  business  men  would  wonder  why  times  were 
getting  so  hard.  .  .  .  And  still  later  there  would  l)e  a  widespread  out- 
break of  incendiary  fires  as  the  first  step  toward  restoring  the  building  indus- 
tries to  their  normal  condition.  It  is  fortunate,  therefore,  that  the  progress 
in  replacing  combustible  with  incombustible  building  is,  and  must  be,  slow! 
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Comment  is  hardly  necessary,  though  one  little  illustradon  may 
be  of  service  to  those  weak  enough  to  be  impressed  by  such  an  attempt 
to  mislead  as  the  above.  I  have  in  mind  a  man  who  two  years  ago 
built  himself  u  house  costing  S6,U00.  He  had  been  moderately 
prosperous  and  was  thinking  of  building  a  more  expenave  home,  and 


hud  already  placed  his  present  house  on  the  mjirket,  and  with  reason 
expecte<l  to  make  a  few  dollars  out  of  it  on  account  of  the  increase 
in  the  value  of  the  properly.  The  house  liurned  down.  It  was  a 
total  loss.  lie  also  htst  all  his  fumiliire,  some  curios  of  considerable 
vahii',  and  much  wearing  apparel,  etc.  Like  most  men,  he  was  but 
"safely"  insureil,  and  lost  considerable  by  the  fire,  besides  the  ex- 
pected profit  on  his  sale.  He  Is  a  m:in  who  will  not  rent  a  house, 
so  he  is  boanling  while  building  another  home  upon  which  he  docs 
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not  feel  justified  in  spending  a  penny  more  than  he  did  on  the  first, 
in  view  of  the  losses  he  has  suffered.  By  reason  of  the^  fire  our 
sophisticated  "editor  deems  it  necessary  to  keep  builders  going, 
the  latter  having  lost  the  prospective  two  or  three  thousand  dollars 
they  would  have  made  in  the  due  process  of  change  and  betterment 
ever  going  on  in  the  world,  had  my  friend  not  burned  out.  Inciden- 
tally, whilst  upon  the  subject  of  houses,  it  may  be  well  to  add  that  it 
requires  just  about  100,000  new  houses  a  year  to  supply  our  regular 
increase  in  population — not  taking  into  account  those  that  are  built 
to  replace  burnt  ones  or  to  supply  the  desire  for  better  accommoda- 
tions. 

Fireproofing  Real  Economy,  From  the  pecuniar}'  viewpoint 
fireproof  construction,  I  contend,  is  a  real  economy.  Eliminating 
the  question  of  insurance  altogether,  the  depreciation  on  an  ordinarily 
constructed  building,  office,  store,  or  other  business  house  amounts 
to  at  least  IJ  per  cent  a  year;  that  is,  apart  from  the  cost  of 
refurnishing  and  maintaining  the  building  in  presentable  appear- 
ance, the  materials  used  in  its  construction  are  decreasing  in  struc- 
tural value  to  that  extent.  In  houses  used  for  dwelling  purposes, 
apartments,  etc.,  the  rate  is  even  greater,  amounting  to  as  much  as 
3  per  cent  These  figures  represent  the  average  of  all  the  materials 
incorporated  in  the  building;  the  depreciation  of  the  essentially  struc- 
tural parts  of  timber  is  even  greater,  being  nearly  4  per  cent  per 
year.  On  the  other  hand  the  average  lessening  of  value  of  fire- 
proof structure  as  a  whole  is  a  scant  |  of  1  per  cent,  and 
the  depreciation  of  the  stnictural  parts,  when  once  pn)perly  built, 
is  virtually  nil.  The  constant  shrinking  and  '^movement"  of  wood 
framing  necessitates  frequent  repair  of  exterior  and  interior  finish, 
papering,  painting,  plastering,  etc.,  even  when  thase  parts  of  the 
work  would  otherwise  be  perfectly  presentable — undamaged  by  mere 
age;  in  a  properly  built  fireproof  building  such  things  as  shrinkage 
and  movement  do  not  oc*cur.  In  onlinary  buildings  vermin — a  thing 
few  people  figure  upon — cause  not  only  quite  an  additional  expense, 
but  actually  a  certain  amount  of  damage  to  the  building  and  its 
contents.  The  renting  value  of  a  vermin-infested  house,  flat,  or  store, 
is  soon  appreciably  decreased.  The  cost  of  fighting  these  pests  of 
various  kinds  is  a  tax  and  it  may  perhaps  be  surprising  that,  taking 
a  dozen  apartment  houses,  here  in  Washington  for  exam[)le,  the 
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average  cost  of  fighting  vermin  amounts  to  -^\  of  1  per  rent  of  the 
cost  of  the  buildings,  per  annum. 

Fireproofing  a  building  eliminates  this  feature.  Figure  up 
these  comparisons  and  then  note  that  a  thoroughly  firepn)of  build- 
ing, in  its  first  cost,  will  rarely  exceed  the  outlay  for  onlinarj' 
constructon  by  more  than  10  per  cent.  In  stores  and  warehouses 
this  difference  is  reduced  to  5  and  6  per  cent,  while  in  some  locali- 
ties, I  have  found  that  tliere  is  barely  an  appreciable  (hfTerence  in 
cost  between  fireproof  and  non-fireproof  construction.  In  at  least 
three  recent  cases,  to  my  certain  knowledge,  bids  taken  on  both 
styles  of  construction  have  developed  an  actually  lower  figure  for 
fireproof  construction  than  for  wocxl. 

Note.  Of  course,  there  is  always  an  element  of  chance  in  taking  bids 
and  there  is  wide  room  for  such  differences,  a  fact  which  will  l)e  realized  when 
I  say  that  on  a  building  that  actually  cost  S200,000,  for  instance,  and  with 
all  contractors  figuring  on  the  same  basis,  there  will  frc(iuently  be  as  much  as 
$80,000  difference  between  the  highest  and  the  lowest  bids. 

Thirty  years  ago,  when  steel  and  tile  were  first  used  in  con- 
struction, and  when  wood  was  cheap,  the  cost  of  fireproof  constnic- 
tion  was  prohibitive  except  in  special  cases.  People  were  so  in- 
formed, and  they  still  hold  that  idea,  and  I  am  afraid  that  it 
is  going  to  take  some  years,  and  many  more  fires,  and  other  hanl 
lessoas  to  get  this  idea  out  of  their  heads.  They  would  like  their 
buildings  to  be  fireproof,  well  enough,  especially  after  a  big  fire, 
but  the  wLsh  dies  a  painful,  though  not  a  very  lingering,  death  under 
the  influence  of  the  idea  that  it  is  going  to  cost  them  so  much  more 
money.  A  conflagration  is  but  a  chance  after  all,  and  the  cost  of 
fireproofing,  they  think,  is  a  certainty,  hence  their  deduction  that 
it  is  not  sound  business  to  balance  a  certainty  of  cost  against  a 
purely  problematical  advantage. 

Ignorance  Retards  Spread  of  Fireproof  Methods.  It  is  rather  dis- 
tressing that  in  the  very  places  that  have  been  most  recently  singed, 
the  rebuilding  is  largely  upon  the  okl  lines  of  tinder-box  constnic- 
tion.  One  reason  is  that  people  do  not  know  any  better  and  the  next 
is  that  those  who  ought  to  keep  them  [>oste<l  fail  in  their  task.  I  have 
a  report  of  one  city,  an  enterprising  city  of  the  Middle  West,  where 
2,677  permits  were  taken  out  last  year,  involving  an  outlay  of 
$6,600,000,  and  where  there  were  but  three  firepr(M)f  biuldings  erected 
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during  that  pericxl.  Incidentally,  the  fire  losses  amounted  to  ovt-r 
S1,000,000.  In  another  city  $15,400,000  was  put  into  2,002  bnildings. 
of  which  number  4  f!)  were  fireproof.     In  still  anollier  city  when- 


4,666  permits  were  taken  out  for  building  involving  nearly  SS.OOO.OOO, 
but  22  buildings,  mostly  small  ones  at  that,  were  fireproof,  and  the 
6rc  loss  was  Sl,500,Ou6. 
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I  blame  the  newspapers  veiy  largely  for  the  apathy  of  the  people 
upon  this  subject  If  a  dog  goes  mad  and  bites  a  man  or  two  the 
newspapers  clamor  for  more  ample  police  protection^  the  proper 
licensbg  of  canines,  if  not  their  elimination  from  dvic  privileges, 
and  a  host  of  other  cures  and  redressive  measures  without  ead; 
after  a  terrible  railroad  wreck  the  same  papers  clamor  for  the  abdition 
of  grade  crossings,  the  providing  of  more  perfect  block  systems,  ^c, 
but  after  a  great  fire  they  simply  clamor  for  greater  water  pressure, 
a  larger  fire  department  with  better  apparatus,  feeling  about,  as  it 
were,  for  some  sort  of  palliative,  or  at  best  a  little  salve  to  soothe  the 
wound,  rather  than  striking  at  the  root  of  the  evil  and  eradicating  it 
by  advocating  a  preventive.  We  have  been  able,  by  using  drastic 
methods,  to  thoroughly  stamp  out  smallpox,  yellow  fever,  and  many  of 
those  things  which  seemed  a  few  years  ago  to  be  the  necessary  accom- 
paniments of  life  in  certain  districts.  This  was  not  done,  however, 
by  curing  the  patients  so  afflicted,  but  by  wiping  out  the  cause, 
thus  preventing  people  from  contracting  the  loathsome  diseases.  If, 
now,  the  newspapers  of  the  country  would  set  themselves  just  as  ener- 
getically to  the  task  of  advocating  fireproof  construction  and  per- 
fected fire-fighting  appliances,  insisting  upon  the  proper  legislative 
enactments,  it  would  be  but  a  question  of  months  when  popular 
opinion,  so  directed  and  educated,  would  place  insurmountable 
obstacles  in  the  way  of  the  speculative  builders  of  fire  traps,  and 
there  would  be  evolved  some  method  of  eliminating  the  danger, 
which  lies  in  existing  buildings,  of  anti(|uated  construction. 

WHAT  IS  FIREFPROOF  BUILDING? 

"Fireproof  building"  is  a  much  misunderstood   term. 

Buildings  are  constructed  for  certain  specific  purposes.  No 
matter  what  kind  of  building  may  be  under  consideration,  it  is  built 
for  one  of  the  following  reasons: 

1.  The  protection  of  persons  from  the  elements. 

2.  The  protection  of  property  from  the  elements. 

From  these  two  basic  principles  follow  all  the  multitude  of 
variations  in  buildings,  variations  of  arrangement  which  provide  for 
the  comfort  and  convenience  of  persons  sheltered  by  the  buildingSr 
and  for  the  convenient  use  of  property  stored  in  the  buildings. 
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The  dwelling,  apartment  house,  hotel,  hospital,  theater,  etc., 
are  primarily  for  the  protection  and  comfort  of  human  inmates; 
secondarily  for  ministration  to  their  convenience,  pleasures,  and 
ethical  conditions  of  life,  which  are  provided  for  by  the  installation 
in  the  building  of  suitable  property,  that  is  to  say,  the  building's 
arrangements  and  its  contents.  The  warehouse,  museum,  store 
building,  etc.,  are  designed  chiefly  for  protection  to  property  and 
the  use  of  property. 

The  destructive  elements  of  nature  against  which  all  buildings 
must  provide  are  wind,  water ,  and  fire.  Human  skill  solved  the 
problems  of  protection  against  wind  and  water  centuries  ago,  in  a 
more  or  less  practical  manner;  of  course,  improvement  has  con- 
stantly increased  the  eflSciency  of  originally  cruder  methods. 

It  has  remained  for  modem  science  to  solve  the  difficulty  of  pro- 
tection against  fire,  particularly  under  the  congested  conditions  of 
life  today,  and  it  is  this  evolution  which  has  led  up  to  the  creation 
of  what  is  known  as  the  modem  fireproof  building. 

Popular  Misconceptions.  Noncomhusiible  Mater iuL  The  chief 
misuaderstanding  that  occurs  in  regard  to  the  term  **fir(»proof*'  as 
applied  to  buildings,  is  largely  due  to  the  fact  that  most  people 
consider  as  "fireproof"  (not  subject  to  destruction  by  fire)  materials 
which  are  simply  noncombustible.  In  other  words,  many  people 
think  that  a  material  which  will  not  blaze  is  a  fireproof  material, 
overlooking  the  fact  that  the  destructive  element  of  fire  is  not  alone 
in  the  blaze,  but  in  the  heat. 

Unprotected  Iron  and  steel.  Another  misconception  is  due  to 
the  failure  to  distinguish  between  the  parts  of  the  building  which 
are  fireproof,  and  the  parts  which  are  not  fireproof.  Half  a  century 
ago  there  was  a  great  wave  of  building  activity  in  the  use  of  a 
construction  of  unprotected  cast  iron,  this  material  being  then  con- 
sidered a  fireproof  material.  Irbn  will  soften  under  a  comparatively 
low  volume  of  heat,  and  in  this  softened  condition  will  collapse  of 
its  own  weight  IIow  much  more  disastrously  will  it  he  injured 
when  weighted  down  with  floors  and  the  contents  of  the  building! 
It  was  the  collapse  of  a  number  of  these  buildings  during  fires, 
which  led   to  modem  fireproof  constniction. 

The  same  fallacious  idea  was  held  regarding  unprotected  steel, 
aisd  these  fallaoies  are  still  exceedingly  strong  in  the  mind  of  the 
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uninformed  person  who  has  fijiven  the  matter  only  oo-siial  coasideratioii. 
All  kinds  of  stone,  marble,  artificial  stone,  plaster,  cement,  and 
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warp,  and  disintegrate  in  varying  degrees,  in  some  cases  absolutely 
ruining  their  efficiency  for  building  purposes,  as  has  been  demon- 
strated in  actual  fires  and  under  tests  again  and  again. 

Contents  and  Finish  of  Buildings.  Under  practical  conditions 
at  the  present  day  there  is  considerable  confusion  as  to  fireproof 
buildings,  on  account  of  the  failure  to  make  the  distinction  between 
the  building  itself  and  its  contents,  i.  e,,  the  property  which  it  was 
built  to  protect.  This  confusion  can  best  be  illusratted  by  citing 
the  fact  that  if  you  build  a  solid  masonary  vault  of  brick,  or  terra  cotta 
hollow  tile,  or  concrete,  fill  it  with  combustible  goods,  such  as  books 
and  papers,  or  furniture,  you  will  at  once  perceive  that  if  you  set 
fire  to  these  contents  they  will  readily  be  destroyed,  while  the  vault 
itself  will  be  entirely  unharmed,  or  but  negligibly  damaged. 

Carrying  this  illustration  further,  if  you  build  in  one  side  of 
this  vault  a  window  with  wooden  sash  and  hemp  sash  cords,  fit  the 
vault  insMe  with  a  wooden  base-board,  and  cover  the  bottom  of  the 
vault  with  a  wooden  floor,  a  fire  will  unquestionably  destroy,  at 
the  same  time  with  the  contents,  the  window,  the  sash  and  the  base- 
board and  floor,  leaving  the  vault  itself  intact. 

This  illustrates  the  relation  between  a  firei)ro()f  building  and  it3 
contents  and  finish.  The  building  structure  itself,  its  columns,  beams, 
girders,  floors,  walls  and  partitions,  may  l>e  thoroughly  fireproof, 
and,  therefore,  similar  in  efficiency  a^jainst  fin*  to  the  masonary  vault. 
On  the  other  hand  the  contents  of  the  huilding,  consisting  of  carpets, 
curtains,  furniture,  hooks,  etc.,  with  all  such  details  as  wockI  finish 
in  the  shape  of  windows,  doors,  marble  finish  in  corridors,  statuarj', 
unprotected  stair  railings  of  iron  and  bronze,  etc.,  would  be  entirely 
destroyed.  That  is  to  say,  all  parts  of  the  building  which  were 
made  fireproof  and  which  could  possibly  be  claimed  to  be  fireproof 
would  be  intact  and  undamaged.  F.verything  else  in  the  building 
nii^ht  be  destroyed. 

Division  of  [building  into  Isolated  Units.  This  leads  to  the 
correct  method  of  fireproof  building  under  modern  conditi(ms,  involv- 
ing that  great  basic  principle  of  ])rotection  of  buildings  against  fire, 
viz,  the  prlnclplf  o/  roinpU'tc  isoUition. 

Suppose  you  wanted  to  erect  a  six-story  fireproof  building, 
but  instead,  having  plenty  of  land  u])on  which  to  spread  out,  you 
put  up  six  one-story  buildings,  each  separated  from  the  other  with 
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thoroughly  fireproof  walls  and  partitions.    Fill  your  six  buildings 
with  combustible  contents,  start  a  fire  in  one  and  let  it  burn  itself 


out.     Your  five  other  buildings  will  not  be  endangered,  harmed,  or 
damaged.     The  contents  of   the   building   fired  will    be  destroyed. 
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but  the  building  itself  stands  intact  and  with  slight  repairs  is  again 
ready  for  occupancy. 

Now  assemble  your  six  buildings  on  one  site  in  six  unconnected 
stories  with  your  floors  as  well  as  your  partitions  fireproof.  If  a  fire 
is  started  in  the  contents  on  one  floor,  the  principle  of  isolation  pro- 
tects the  contents  on  the  other  five  floors  just  as  it  does  in  the  six  sep- 
arate buildings.  Assume  that  in  your  six  one-story  buildings  you  had 
left  combustible  doors  opening  from  one  building  into  another. 
Is  it  not  evident  that  the  fire  would  have  swept  from  one  to  the  other 
and  destroyed  the  contents  of  all  six,  no  matter  how  fireproof  the 
structures  themselves  were? 

Suppose  in  your  six-story  building  you  leave  openings  of  com- 
bustible material,  combustible  doors  in  partitions  of  the  same  floor, 
combustible  open  elevator  shafts,  machinery  shafts,  air  vents,  etc., 
will  not  the  result  be  the  same  as  in  the  six  single  buildings,  com- 
municating through  combustible  entrances? 

The  most  highly  perfected  and  most  familiar  type  of  the  strictly 
fireproof  building  is  the  commercial  and  office  building  seen  chiefly 
in  our  larger  cities,  and  commonly  called  the  **skyscraper".  These 
buildings  are  simply  steel  frames,  upon  the  outer  columns  and  girders 
of  which  are  carried  the  outside  walls,  while  on  the  interior  columns 
and  girders  and  beams,  are  carried  the  floors  and  roof.  The  same 
material  which  protects  the  steel  skeleton  from  the  action  of  fire, 
namely  the  terra  cotta  hollow  tile  or  brick  or  concrete  in  sufficient 
mass,  b  also  set  between  the  spans  from  beam  to  beam,  thus  forming 
the  floors. 

In  the  ideal  building,  from  the  standpoint  of  fire  protection, 
there  would  be  no  openings  such  as  elevator  shafts,  stairways,  sky- 
li^t  welb,  etc.,  through  these  floors.  Even  if  such  were  the  case, 
it  is  readily  to  be  seen  that  the  steel  would  be  entirely  protected  with 
a  material  which  is  absolutely  proof  against  destruction  by  fire  and 
which  is  a  non-conductor  of  heat,  thus  preventing  the  heat  from 
attacking  the  steel.  The  building  in  its  entirety  would,  therefore,  not 
only  be  safe  against  destruction  by  fire,  but  if  a  fire  started  in  the 
contents  placed  on  any  floor,  the  floors  above  and  below  being  also 
of  this  fireproof  material  would  prevent  the  fire  from  going  through 
the  building,  thus  isolating  it,  limiting  it  to  the  floor  on  which  the 
fire  had  its  start. 
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Necessity  for  practical  use  of  the  building,  however,  requires 
that  there  be  some  means  of  communication  and  passage  from  one 
floor  to  the  other,  which  necessitates  the  cutting  of  elevator  shafts 
and  stairways.  Under  the  best  practice  in  fireproof  buildings  these 
means  of  communication  are  cut  off  by  various  methods,  the  best 
of  which  is  an  enclosing  wall  of  terra  cotta  hollow  tile  or  brick 
around  the  elevator  shafts  and  around  the  stair  openings. 

The  rapid  destruction  of  combustible  finish  in  fireproof  build- 
ings may  be  traced  to  the  lack  of  these  precautionary  measures  in 
completely  isolating  each  floor  from  the  others.  Elevator  shafts, 
stair  openings,  and  openings  for  belt  shafts,  electric  wires,  pipes, 
etc.,  are  the  most  common  causes  of  communication  of  fire  from  one 
part  of  an  otherwise  fireproof  building,  to  the  connecting  part,  thus 
giving  the  fire  free  opportunity  to  attack  the  contents  of  the  building 
throughout  all  its  floors.  Care  in  the  designing  of  the  buildings  and 
the  use  of  proper  safeguards  for  all  the  openings,  will  absolutely 
eliminate  this  feature. 

The  smaller  each  open  area  is,  the  less  damage  can  be  done  to 
the  contents  by  fire.  If  the  size  of  each  area  is  limited  only  by  the 
size  of  each  story,  there  is,  of  course,  nothing  to  prevent  the  fire 
sweeping  all  through  the  story  on  which  the  fire  originates.  If  the 
area  of'each  floor  be  cut  in  two  by  a  fireproof  partition  the  possible 
damage  will,  of  course,  be  rtnluccd  by  half. 

After  the  floors  are  laid,  the  area  of  each  floor  may  be  and  usually 
is — depending  on  the  use  and  size  of  the  building  -cut  into  smaller 
areas  by  the  aid  of  brick,  terra  cotta  hollow  tile,  concrete  or  metal 
lath  and  plaster,  built  in  the  shape  of  partitions,  forming  dividing 
walb  for  rooms,  offices,  hall-ways,  etc. 

In  addition  to  this  ideal  type  of  fireproof  construction,  there  is 
an  infinite  variety  of  other  constructions  which  depend,  of  course, 
upon  the  size  of  the  building,  the  uses  to  which  it  is  put,  the  loads 
which  the  floor  constructicm  is  to  carry,  and  the  architectural  appear- 
ance of  the  building. 

Steel  and  Tile  or  Concrete  Frame.  The  first  step  in  fireproof 
construction  was  undoubtedly  taken  with  the  invention  of  the  elevator, 
which  gave  a  means  of  rapid  communication  between  stories  and 
allowed  the  buildings  to  nm  higher  than  it  had  been  customary  to 
build.     The  tall  building  soon  showed  the  necessity  for  other  con- 
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stniction  than  heavy  supporting  walls  and  wood  framing,  which 
necessity  coupled  with  American  ingenuity  gave  us  the  skeleton 
steel  frame  and  the  hollow  fireproofing  tile  (o  encase  it.  Uttte  by 
little  the  system  was  perfected  and  no  man  ever  dreams  today  erf 
erecting  a  high,  building  by  the  old  methods;  he  uses  tlie  steel  frame 
and  tiles  or  some  one  of  the  later  substitute  systems  of  reinforced 
concrete.     Even  should  he  desire   to  revert   to  the  manners  of  his 


fathers,  the  law  has  pnigressed  eiiimgh,  in  its  recognition  of  its  duty 
to  protect  the  community,  even  at  the  curtailment  of  what  have 
been  denned  "private  rights,"  to  prevent  him.  The  result  has  been 
that  where  the  pn>per  intelligence  hsis  been  used  in  assembHng  the 
parts  of  these  structures  even  the  fiercest  conflagration  has  left  but 
comparatively  light  sears  upon  them.  People  have  seen  this  and 
the  thoughtful  have  wondered.     Since  the  \-itals,  the  skeleton  of  a 
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building,  lemained  uninjured  in  any  such  test,  why  could  not  the 
rest  of  the  building  also  be  rendered  immune? 

Wire  Glass,  Metal  Doors,  and  Other  Protective  Features.  Theory 
and  observation  have  established  a  standani  for  the  whole  building 
in  all  its  parts.  It  has  been  decreed  that  the  units  of  space  shall  be 
comparatively  small  and  that  each  unit  shall  be  so  constructed  as  to 
bwomc  virtually  a  separate  building;  external  openings  are  to  be  pro- 
tected with  wire  glass  in  metallic  frames  or  such  sash,  automatically 


closing  at  a  certjiin  tempcniture  and  glazed  with  two  thicknesses  of 
wire  glass  and  having  supplementary  shutters  in  particularly  exposed 
places.  The  roof  has  been  recognized  as  a  vulnerable  point,  it  formerly 
being  frequently  of  wood  even  in  so-called  fireproof  buildings;  today 
it  must  be  as  substantially  built  and  protected  and  as  incombustible 
as  any  of  the  floors.  It  has  been  demonstrated  that  wooden  doors 
and  interior  finish  are  frequently  the  means  of  communicating  fire 
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fnim  one  unit  of  sjmcv  to  tlie  other;  all  this  fiiiisli  .should  now  be  of 
Mtnn'  i  mom  bust  il)k-  iiiatt'riul.  There  ure  metal  doors  on  the  market, 
there  is  an  asbestos  buani,  and  even  wood  properly  plumbagoed  and 
inelal-plated  is  a  strung  resistant.  Fire  after  fire  has  prored  that 
however  stoutly  floors  may  be  constructed,  if  they  are  riddled  full 
of  holes  and  wtll-shufts,  fire  is  going  to  communicate  from  one 
story  to  another;  and  the  higher  the  building,  the  greater  the  rate  of 
speal  and  the  force  with  which  it  tnnels  upward — the  principle  of 
the  chimney  .sprcitiliiig  ruin  and  ilevastation  in  its  wake.  So 
Kcnsihle  po"[)le  endoso  their  .stairways  and  elevator  simfts. 


THE  "CITY  L'NIiL'RNABLE"  A  POSSItilLITV 

'riicn-  {■^  nndiiiii;  iiriUrinwii,  nivslerious,  or  cxtrjiiinliriar}-  about 
(he  inHTjition  of  fire.  Tile  scii'iice  of  fire  jireveiitinn.  likewise,  is  ni't 
iifuU  cir.-veii  wniulerfiilly  dillieiill  to  leani  and  iipply.  With  what 
we  hiive  jit  hand  ii  is  easily  possihh'  to  en-el  an  absohitcly  Krepnxf 
^I^u■tn^e  that  will  ii<it  onlv  resist  liro.  as  fur  as  total  annihilation  i* 
iijiKenn-.!,  lint  that  eaunot  be  dainajred  more  than  'i  or  C  percent 
of  ill  eii^l  value  liy  die  iieri'est  eoi ill ;it;ra linn  possible  to  imapnc. 
Nor  wciidd  Mic'li  a  building  be  pnihiliitive  in  initial  eiKst,  indeed,  not 
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be  over  6  or  7  per  cent  more  than  that  of  the  imperfectly  fireproof 
building,  and  in  the  course  of  a  very  few  years,  by  reason  of  the 
lessened  insurance  premiums  or  none  at  all,  freedom  from  repairs, 
etc.,  the  cost  would  be  less  than  that  of  the  other  building;  ulti- 
mately its  permanency  and  absolute  immunity  from  fire  would 
render  the  cost  of  fireproofing  an  incomparable  economy.  It  is  tlie 
only  sane  thing  to  do  and  something  that  our  people  will  eventually 
realize  as  the  easiest  and  best  mode  of  construction  for  the  home  as 
well  as  the  factory,  church,  office,  schtml  or  state  ca]iitol—ctirTi/lh{iig. 

Paradoxical  as  it  may  seem,  (ke  more  Jirf/iroof  the  buildings 
are  built  the  less  ubsolulelij  firvprimf  need  they  be.  Today,  as  has 
been  remarked,  when  we  build  .something  we  arc  im.\ious  to  render 
invulnerable,  we  have  to  take  extraonlinary  precautions  because  of 
the  conflagmtion-hazard,  the  combustibility  of  so  many  of  the  sur- 
rounding structures.  Imagine  a  city  of  absolutely  incombustible 
construction  and  you  can  readily  see  that  none  of  those  buildings 
need  be  as  fireproof  as  we  have  now  to  build.  There  being  nothing 
to  bum,  no  such  extraordinary  measun's  need  be  tjiken  against  fire. 
This  condition  exists  very  largely  in  Eiii-opean  cities;  how  strangely 
short-sighted  we  have  been,  not  to  reeoguize  such  advantages  long 
ago. 

Little  by  little,  yet  rapiilly  when  one  realizes  what  obstacles  have 
been  in  the  way,  our  municipalities  have  rcciignizod  that  the  in- 
dividual cannot  always  be  depende<l  upon  to  do  ihf  right  thing  and 
even  our  architects  cannot  always  be  de|)ended  upon  to  advise  the 
right  things;  they  have,  therefore,  in  many  places  made  obligatory 
the  essentials  of  good  construction,  of  fire  prevention.  One  by  one 
preventive  legislative  acts  are  enacted  and  passed,  and  one  by  one 
fire  preventive  means  are  forced  upon  the  attention  of  the  |)eople, 
who  finally  discover  that  these  means  are  effective  and  not  c«xstly. 
All  the  signs  are  most  hopeful  and  it  is  only  u  r|ucslion  of  time — 
let  us  be  optimistic  and  say  a  Utile  while  at  that— when  it  will  be 
as  natural  for  a  man  to  insi.st  upon  every  part  of  his  building  being 
well  done  as  it  is  now  for  him  to  direct  that  the  structund  portions 
be  fireproof.  The  "City  Unhurnable"  is  no  idle  dream  of  a  visionary 
theorist,  but  a  possibility  whase  realization  is  near  at  hand.  (What 
do  twenty  years  amount  to  in  the  life  of  a  city  or  a  nation?) 

Municipal  Building   Regulations.     Ilundnils  of  cilies  arc  now 
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revising  their  building  regulations,  writing  new  ones,  or  have  just 
put  amended  ones  into  force.  ITiis  is  well,  for  it  shows  that  the  great 
fires  of  the  past  few  years  have  not  been  wholly  unfniitful  lessons. 
Perfect  building  'm  absolute  economy;  good  construction  is  sensi- 
ble and  shoddy  construction  is  positive  extravagance — that  basic 
fact  must  be  remembered  in  devising  regulations.  A  city  full  of  good 
buildings  means  lessened  maintenance  cost  for  each  owner,  fewer 
repairs,  a  longer  life  for  the  buildings — and  in  consequence  lower 
rents — much  less  expense  for  fire  departments  and  water  protection, 
the  very  minimum  of  insurance  rates  and  premiums,  and  the  maxi- 
mum of  safety  to  Hfe  and  property.  It  means  millions  upon  millions 
of  dollars  saved  and  a  great  municipal  problem  solved. 

It  is  evident,  therefore,  that  the  responsibility  rests  with  our 
building  departments  to  fight  valiantly  for  the  most  stringent  build- 
ing regulations,  for  in  that  way  only,  lies  safety  and  real  progress  for 
our  cities.  A  first-class  city  can  he  an  aggregation  of  only  first- 
class  buildings.  Therefore,  in  the  congested  districts,  at  least,  only 
perfect  construction  can  be  tolerated— the  complete  and  total  elim- 
ination of  the  combustible  in  building  materials. 

Fire  Limits.  Many  people  clamor  for  restricted  fire  limits; 
the  building  departments  should  clamor  for  as  wide  limits  as  possible. 
That  is  a  wise  provision,  real  conservatism,  for  it  is  only  a  question  of 
a  few  years  when  the  existing  fire  limits  of  any  city  must  be  extended, 
thus  taking  in  all  the  second-class  buildings  permitted  under  the  old 
r^ulations.  These  old  ones  endanger  the  new  buildings,  which,  as 
a  consequence,  must  be  superlatively  well  built  to  withstand  the 
adjacent  fires  that  are  sure  to  rage  all  about  them  in  the  old  buildings. 
We  must  all  realize  that  with  as  rapidly  growing  a  population  as 
ours,  the  town  of  today  is  the  city  of  tomorrow.  Every  one  of  our 
cities  fa  now  suffering  from  an  inheritance  of  fire-traps  handed  down 
by  previous  generations.  The  city  that  would  make  its  fire  limits 
comprehend  the  whole  of  its  corporate  area  would  indeed  be  a  sensible 
city,  a  real  first-class  city.  But  it  is  hardly  to  be  expected  that  any 
one  of  them  would  show  that  much  foresight  all  at  once;  therefore 
it  fa  up  to  the  building  departments  to  get  the  next  best  thing  by  hav- 
ing the  fire  limits — the  area  of  first-class  buildings — take  in  just  as 
much  territory  as  possible. 

Inspection.     A   building   inspector   requires  courage   to   make 
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a  good  fight  for  better  construction  and  enlarged  fire  limits.  He 
is  opposed  always  by  the  builders  of  cheap  houses — the  only  men 
who  really  profit  by  tinder-box  construction — and  these  men  are 
generally  pretty  strong  politically.  I  know  of  three  cases  where  pro- 
gressive, public-spirited,  and  capable  building  inspectors  were  ousted 
from  office  by  the  political  manipulations  of  such  builders  and  of 
certain  real  estate  dealers  who  felt  that  the  inspectors  were  too 
"active"  and  were  hurting  their  business — that  of  selling  flimsy 
houses  to  workmen.  Another  inspector  was  elected  upon  the  ex- 
plicit promise  not  to  tamper  with  the  existing  building  code  that 
permitted  such  construction;  while  still  another,  having  started  a 
revision  of  his  code,  was  calmly  informed  by  his  mayor  that  when 
his  revision  was  completed  and  ready  for  passage  his  "job"  would 
be  at  an  end!  The  man  not  being  a  "hero"  has  protracted  that 
revision  already  three  years. 

Everywhere  a  strenuous  effort  is  being  made  by  these  same 
cheap  builders  to  have  the  building  codes  revised  "downward." 
They  are  the  self-constituted  defenders  of  "  the  poor  man's  rights 
and  in  that  capacity  clamor  for  the  cheaply  built  house,  the  "modest 
home  of  the  laborer".  That  cheap  house  is  not  only  a  menace  to 
the  whole  city  but  is  the  very  dearest  and  rankest  extravagance  the 
poor  man  can  indulge  in.  Only  the  rich  can  really  afford  a  fire- 
trap,  for  its  deterioration  and  destruction  will  not  affect  them  ma- 
terially, and  yet  it  is  the  rich  who  build  permanent,  fireproof  homes, 
while  the  man  in  ordinary  circumstances,  with  whom  every  dollar 
counts,  is  the  one  who  invests  recklessly  in  something  that  any  day 
may  mean  a  total  loss  to  him — a  home  that  initially  costs  almost  a^ 
much  as  a  well-built  one  and  which  is  deteriorating  at  a  most  rapid 
rate. 

The  following  paragraph,  which  gives  the  gist  of  the  remarks 
of  a  judge  in  a  recent  court  decision  in  Washington,  will  best 
illustrate  what  that  deterioration  means: 

A  man  bought  a  house  from  a  speculative  builder,  one  of  these  houses 
showily  painted  externally  and  with  nickel  plumbing  and  white  tiled  bath- 
rooms that  so  allure  the  home  seeker — the  well-baited  hook  offered  by  Mr. 
Wholesale  Builder.  After  living  in  it  three  months,  the  roof  began  to  leak 
like  a  sieve,  the  foundations,  walls,  and  cellar  floors  cracked  and  crumbled 
(the  concrete  was  but  a  little  cement  daubed  over  some  stone  and  much  dirt), 
the  plastering  cracked,  the  furnace  was  insufficient  to  heat  the  house,  every 
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flue  leaked,  and  the  beautiful  nickel  plumbiag  failed  to  work.     Feeling-de- 
frauded and  outraged  the  man  sued  the  builder  to  mnke  t 


wrongs  ani(  put  the  house  in  haliituble  condition.    The  court  listened  and  pon- 
dered and  finally  ruled  that  all  thooQ  apeculatively-built  houses  were  put 
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together  in  a  slovenly  manner,  were  liable  to  fall  to  pieces,  to  bum,  or  any- 
thing else;  that  this  was  the  regular  way  of  building  those  ''for  sale"  houses, 
everyone  knew  it,  and  the  man  was  therefore  not  an  ''innocent"  purchaser  in 
the  eyes  of  the  law.  Such  houses  could  not  reasonably  be  expected  to  last  in 
first-class  shape  for  over  three  months  and  since  he  had  been  in  the  house 
that  time  he  had  gotten  his  money's  worth.    The  suit  was,  therefore,  dismissed. 

So  leggly^  at  least  in  Washington,  if  a  speculatively-built  house 
stands  three  months  it  has  completely  fulfilled  its  mission.  Three 
months  I 

Attitude  of  Architects.  It  has  been  deplored  that  the  architects 
give  small  encouragement  to  the  fire-protection  movement.  Too 
frequently  have  they  obeyed  their  client's  foolish  behests  and  done 
all  in  their  power  to  get  by  any  means  the  *  privilege"  of  building 
less  resistingly,  more  "cheaply,"  than  the  law  permitted.  However, 
the  profession  as  a  whole  is  now  showing  more  intelligent  interest 
in  the  effort  to  lessen  fire's  havoc;  our  architects  preach  fireproof 
construction,  urge  it,  and  insist  upon  it;  they  advocate  city  planning 
so  that  fire  dangers  may  be  minimized;  they  do  more  ill  the  fire  pre- 
vention line  than  the  law  obliges,  and  it  is  seemly  that  they  should, 
for  they  ought  to  know  more  about  building  than  any  one  else. 

An  extract  or  two  from  a  recent  address  by  President  Irving  K. 
Pond,  of  the  American  Institute  of  Architects,  will  indicate  the 
present  broadened  view  of  the  real  function  of  a  building  : 

The  changing  conditions  of  everyday  life  act  as  destructive  agents,  so 
that  the  economic  loss  in  the  demolition  of  the  present  to  prepare  the  ground 
for  the  future,  is  as  appalling  in  a  way  as  is  the  destruction  by  any  of  the  natural 
causes.  The  philosophic  attitude  to  maintain  toward  the  whole  subject  is,  that 
out  of  each  great  loss  must  come  some  gain,  and  that  no  great  good  is  attained 
without  the  payment  of  an  adequate  price.  And  so  considering  the  matter  of  per- 
manent building  and  protection  against  the  elements,  we  are  brought  face  to 
face  with  the  modem  problem  which  is  taxing  the  ingenuity  and  genius  of  our 
architects  and  economists — the  problem  of  city  planning  for  the  present  and 
the  future. 

The  value  of  building  for  permanency  is  to  be  considered  carefully 
where  conditions  are  ever  shifting,  and  buildings  to  serve  tlie  special  purpose 
of  today  may  not  meet  the  requirements  of  tomorrow.  The  logic  of  city  plan- 
ning must  appear  as  keen  as  the  logic  of  house  planning,  and  the  distorting 
of  the  function  of  one  part  of  the  city  must  appear  just  as  chaotic  and  as  fatal 
to  economic  order  as  the  derangement  of  the  functions  of  various  rooms  in 
the  dwelling.  The  furnace  room  should  be  equipped  to  receive  the  furnace 
and  fuel  and  calls  for  certain  protection  which  need  not  be  afforded  to  other 
portions  of  the  house.  To  erect  the  furnace  in  the  drawing-room  or  to  install 
the  range  in  the  boudoir  is  to  derange  the  life  of  the  household  and  stultify 
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the  meanini;  and  design  of  the  house  and  to  presage  a  lapee  iato  barbuism  or 
to  indicate  a  non-emergence  from  that  estate;  and  thus  is  indJCBt«d  the  poe- 
eible  eonnection  between  city  planning  and  logical  construction  and  n 


protection.      The  logical  pianninR  of  the  city— the  laying  down  of  permanent 
lines  of  ilevolo|nncnt.  tiie  laying  out  of  permanent  avenues,  of  inter-ci 
cation  and  liiieH  of  trunK]Hirtution,  in  order  that  the  functions  of  the  v 
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portions  of  the  city  shall  not  be  deranged,  but  shall  be  susceptible  of  logical 
and  rational  growth  and  development — bears  directly  on  the  matter  of  com- 
parative stability  of  construction.  The  wisdom  in  creating  city  planning 
commissions  and  even  in  applying  the  theory  to  smaller  districts  becomes 
apparent  and  should  be  emulated  in  our  own  country  by  our  legislative  bodies, 
and  warrant  of  law  rather  than  individual  initiative  should  bring  about  the 
desired  results.  The  idea  which  has  been  in  practice  and  has  justified  its 
existence  for  a  long  time  in  Austria  is  coming  into  vogue  in  Germany,  and  is 
just  now  being  adopted  in  England.  Various  of  our  American  cities  are 
attacking  the  problems  from  some  special  point  of  view  individual  to  the 
locality,  but  the  wider  problem  in  all  its  manifold  bearings  on  social  organism, 
industrialism,  housing  sanitation,  morals,  and  beauty  has  as  yet  to  be  con- 
ceived by  the  general  body  of  American  city  planners.  When  our  civilization 
is  established  and  we  cease  to  be  a  restless  body  pushing  forever  toward  the 
frontier,  our  cities  will  partake  more  of  the  nature  of  fixed  abiding  places 
and  less  of  the  nature  of  the  camp,  as  our  residences  of  today  are  smacking 
more  of  the  permanency  of  buildings  and  less  of  the  ephemeralism  of  the 
tent.  At  such  time  sanely-conceived  city  centers  will  be  established,  calling 
for  permanent  structures  suited  to  the  needs  of  the  locality,  and  connected 
with  other  similar  centers  by  great  arteries  of  inter-communication,  which 
themselves  will  be  of  permanent  and  lasting  nature.  The  industrial  quarters, 
the  resident  quarters,  the  wholesale  quarters,  will  be  distinctly  differen- 
tiated as  are  the  apartments  of  a  logically-designed  dwelling  and  will  be  sus- 
ceptible of  logical  and  predetermined  growth.  When  the  laws  of  economics 
shall  have  been  understood,  when  each  man's  duty  to  his  neighbor  and  to 
the  community  shall  be  as  thoroughly  recognized  as  are  the  rights  he  arrogates 
to  himself,  when  the  laws  of  order  and  the  love  of  beauty  shall  have  been 
established  in  the  heart  of  the  race,  the  over-topping  commercial  structure  in 
the  center  of  other  conunercial  structures  or  in  the  center  of  the  resident 
district  will  be  a  thing  of  the  past.  In  fact,  in  the  logical  city,  over-topping 
commercial  structures  will  not,  as  now,  add  their  disfigurement  and  their 
problems  of  transportation  and  of  sanitation  to  the  neighborhood  they  infest,  and 
the  matter  of  protective  construction  and  protective  appliances  will  be  simplified. 

Passing  now  to  the  relationship  of  construction  and  protection  to  city 
plaiming  and  coming  down  to  first  principles,  perhaps  the  most  effective 
method  of  protection,  as  it  affects  the  community  generally,  would  lie  in  the 
operation  of  a  law  making  the  loss  or  damage  to  extraneous  property  or  to 
life  to  hold  against  the  owner  of  the  property  from  which  the  fire  spreads  or 
the  damage  emanates.  (Our  ' 'neighboring  risk"  theory.)  If  the  title  to  such 
property  were  vitiated  until  claims  had  been  settled,  there  would  be  less  argument 
as  to  the  desirability  of  protection  in  specific  cases,  and  there  would  be  smaller 
need  to  penalize  neighboring  buildings  of  a  higher  type. 

The  high-class  building  should  be  protected  against  the  lower  class 
building  by  equitable  legislation  and  the  lower  class  building  should  not  be 
allowed  to  jeopardize  the  entire  neighborhood  as  well  as  itself.  At  the  same  time 
the  higher  type  of  building,  especially  when  it  runs  into  an  inordinately  high  struc- 
ture, should  not  be  permitted  to  jeopardize  the  safety  of  life  and  limb  within  its  own 
confines.  This  entire  subject  impinges  on  that  of  city  planning  and  the  local  dis- 
tribution of  various  types  and  industries  and  commercial  activities. 
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OUR  NATIONAL  PROGRESS 

EVOLUTION  OF  BUILDING  CONSTRUCTION 

Early  Fwms.  Our  forefathers,  the  first  settlers,  when  they 
landed  on  these  shores,  made  themselves  rude  huts  to  live  in,  wooden 
shanties  and  "camps"  and  stockades  to  protect  themselves  from  the 
Indians.  Cabins  and  cottages  succeedecl  these  shanties,  but  these, 
too,  were  of  wood.  Then  some  of  the  more  pretentious  * 'mansions" 
were  built  of  brick  brought  from  England  or  Holland  by  the  ships 
which  came  here  so  ballasted  and  with  package  freight  to  carry  back 
the  heavier  cargoes  of  grain  and  the  other  products  of  the  new  land, 
although  only  a  few  such  buildings  were  built. 

Colonial,  It  was  proper  to  have  stone  trimmings  in  combina- 
tion with  those  imported  bricks  or  the  home-made  article — for  it 
was  not  long  before  they  began  to  bake  their  own  brick,  which  was  a 
crude  product  at  first,  but  rapidly  improved  until  it  was  as  good  as  or 
bett«r  than  anything  they  could  import — but  stone,  either  the  im- 
ported or  that  quarried  in  our  own  hills,  cost  much  money,  so  they 
imitated  stone  work  in  wood,  paintc^tl  it,  and  by  and  by,  sanded  it  to 
look  as  much  like  stone  as  possible.  In  design  they  made  their  build- 
ings to  look  as  much  like  the  old  be-columned  and  porticoed,  stately, 
classic  mansions  of  old  England  as  they  could  with  the  skill  and 
material  at  hand.  In  most  cases  the  architecture  was  pretty  seriously 
contorted,  the  work  being  done  by  carpenters  instead  of  architects, 
columns  being  elongated  and  mouldings  cruelly  and  wonderfully 
tortured.  But  it  all  served  their  purpose  and  it  became  **(\)h)nial," 
the  crude  attempts  of  mere  colonists  to  follow  the  wake  of  the  cul- 
tured and  wealthy  of  "merrie  olde  Englande."  Today  there  is  a 
class  of  antique  worshipers,  alleged  trained  architects,  who  fall 
down  and  offer  homage  to  that  *'style"  and  in  turn  give  us  painful 
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imitations  of  that  early  work.  With  some  nothing  goes,  particularly 
in  domestic  architecture,  unless  it  be  strictly  "Coloniar*. 

Stone  aiid  Brick*  Some  good  architects  and  mechanics  were 
imported  ultimately  and  a  few  of  our  old  buildings,  still  standing, 
Aie  pretty  good  specimens  of  art.  In  the  early  eighteen  hundreds  they 
built  their  very  important  structures  of  great  stone  or  granite  walls, 
lead  or  'slate  roofs  and  partitions  of  brick  or  stone  with  floors  of 
brick  arches,  groined  or  arched  from  wall  to  wall — pretty  solid  con- 
•truction  and  mightily  fire-resisting  as  to  structure — though,  of 
course,  they  did  not  protect  their  windows  and  simply  filled  those 
•  buildings  with  wooden  trimmings,  wainscoting  and  ceiling.  Fire 
could  and  did  clear  all  this  out,  perhaps  even  many  times,  but  the 
structures  remained  intact.  Of  such  is  the  old  Treasury  in  Wash- 
ington, one  or  two  old  buildings  in  New  York  and  in  some  of  the 
older  cities.  Of  course,  the  rank  and  file  of  the  buildings  were,  as 
diey  are  still,  either  all  of  wood,  or  wood  framing  in  outer  walls  of 
faricky  stone,  marble,  etc.  It  is  indeed  pathetic  to  see  some  of  those 
buildings  and  so  many  of  our  new  ones  with  pretentious,  ornate, 
and  massive  looking  granite  and  marble  exteriors,,  apparently  as 
substantial  as  the  rock  of  ages,  but  actually  enclosing  wooden  joisted 
and  framed  construction — mere  "whited-sepulchres". 

Unprotected  Iron  and  Steel.  Then  we  began  manufacturing 
iron  beams,  wrought-iron  beams  and  girders,  and  cast-iron  columns. 
These  were  used  for  the  framing  of  the  structures  of  buildings,  the 
dcdeton  beams  being  spaced  3  and  more  feet  apart  and  brick  arches 
thrown  from  beam  to  beam,  to  form  the  floors.  That  was  much 
easier  and  cheaper  than  groine<l  arches  from  wall  to  wall.  But  we 
bad  not  learned  how  to  protect  that  iron  work  itself  and  even  a  very 
moderate  fire  in  the  contents  of  a  room  or  its  wooden  finish  and 
trimmings,  warped  and  buckled  the  beams,  for  their  Iwttom  flanges 
.^rere  of  course  exposed;  when  this  occurred,  down  dropped  the 
brick  arches  and  up  went  the  fire  into  the  next  story,  growing  in 
intensity,  almost  melting  the  cast-iron  colunms,  and  softening  them 
so  that  they  bent  and  twisted,  and  ultimately  collapsed  with  all  that 
ihey  supported  above.  Those  buildings  have  been  called  fireproof 
and  people  wondered  why  they  were  not  so;  why,  in  spite  of  the 
theories  of  those  times,  when  they  were  actually  tested,  they  were 
found  wanting. 
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Tile  Protection.     Something  over  thirty  years  ago  they  b^gan 

making  brick  into  odd  shapes,  hollow  clay  tiles,  burned  the  nine 
as  brick,  and  used  them  to  surround  and  protect  the  iron  (or  later 
the  steel)  columns,  girders,  and  l^eanus.  The  blocks  were  shaped 
into  radial  jointiH:l  sections  of  (considerable  depth  that  formed  arches 
between  the  beams,  special  sections  being  made  for  roof  building, 
partition  tiles,  furring,  and  what  not.  That  really  was  the  beginning 
of  a  new  era  in  building  when  it  was  made  possible  to  thus  thor- 
oughly protect  all  the  metal  parts  of  a  building  and  actually  construct 
its  ordinarily  most  vulnerable  portions,  of  an  imperishable,  fiie^ 
resisting  material.  It  permitted  the  great(\st  elasticity  of  arrange- 
ment. With  the  old  groint»<l  or  donKxl  arches  of  not  too  great  rise, 
rooms  were  restrictt^il  to  thirty  feet,  or  far  oftener  less,  between  sup- 
ports; with  this  new  method,  steel  girders  and  trusses  could  be  used, 
thus  extending  the  jx)iiits  of  support  indefinitely,  and  all  this  fram- 
ing was  protected  by  a  material  that  in  its  manufacture  had  passed 
through  heat  so  infinitely  more  intense  than  could  ever  strike  it  again 
in  a  conflagration  that  it  was  practically  immune  to  all  fire  attack. 

Im{)erfect  manufacture,  a  desire  to  make  the  webs  and  sections 
too  thin  (a  commercial  profit),  sometimes  r(\sulted  in  this  tile  being 
damaged  in  a  had  fin*;  the*  ceiling  flanges  have  dropped  off — owing 
directly  to  une(|ual  contraction  of  the  parts  of  the  tile  after  the  fire — 
and  even  some  of  the  tile  have  been  in  themselves  irreparably  dam* 
aged.  However,  the  units  being  small,  new  tile  could  be  substituted 
with  as  great  (Nise  as  a  new  pane  of  glass  could  be  put  into  a  window 
and  the  damage  was  never  "major,"  /*.  r.,  never  such  as  to  jeopardize 
the  safety  of  the  entire  building,  nor  even  the  story  above  the  fire. 

The  only  cardinal  damage  that  can  ha[)pen  in  a  tile  fireproof 
building  is  when  the  tile  protection  is  not  thoroughly  secured  to 
the  columns  or  to  the  bottom  of  the  beams,  and  of  course,  when  once 
the  steel  itself  is  ex|)osed,  that  steel  jx)rti(m  is  subject  to  all  the  ills 
we  have  seen  it  was  heir  to  and  actually  suffered  in  the  old  unpro- 
tected steel  frame  and  the  *'senii"  firepn>of  buildings.  Only  gross 
ignorance  or  culpable  negligence,  however,  can  account  for  such  de- 
fective work  l)eing  done;  this  tile  work  is  clearly  in  view  all  during 
the  process  of  construction  and  the  superintendent  is  indeed  lax 
who  will  permit  it  being  poorly  done  or  not  discover  it  if  it  has  been 
poorly  doue  in  his  absence. 
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Tile  fireproofing  has  been  splendidly  im{»OTed  in  the  Aaitf 
jtan  of  its  use.  Endless  minor  tests  have  been  made  in  adifitjon  to 
the  test  of  passing  through  great  conflagiatktns.  We  have  aeen 
wfaeKin  it  could  be  bettered  and  this  impnrement  has  been  nuufef 
the  woric  has  been  systemadzed  and  made  standatd;  today  it  alaiidi 
the  most  nearly  pofect  fireproofing  so  far  devised. 


Many  years  agu  when  tile  wa^  still  expensive  work,  in  fact, 
prohibitive  save  in  the  most  costly  buildings,  some  queer  things 
were  done  with  it.  I  well  remember  the  old  West  Hotel  in  Minneapolis, 
for  instance,  a  costly  and  prominent  structure,  but  yet  one  in  which 
all  steel  and  tile  was  too  costly  a  system  to  use.  We  used  the  regular 
wood  joists  resting  on  brick  walls,  tile  partitions,  and  steel  beams; 
a  light  tile  ceihng  was  used  at  every  story  and  the  plastering  was 
applied  directly  to  that  tile  instead  of  the  usual  wood  lath.  Many 
a  fire  wa.s  started  in  that  hotel,  but,  owing  to  even  that  feeble  pro- 
tection and  prompt  action  on  the  part  of  the  firemen,  ail  were  speedily 
extinguished.  A  year  or  two  ago  they  had  a  disastrous  fire  there, 
the  furniture  was  destroyed  and  much  of  the  finbh,  the  smoke  was 
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dense  and  several  lives  were  lost.  Yet  that  same  old  tile  protected 
the  wooden  floor  construction  so  well  that  there  was  scarcely  any 
actual  damage  done  to  the  structural  parts  of  the  building.  It  was 
redecorated  and  refurnished  in  quick  order  and  ready  for  use  at 
comparatively  little  expense  for  structural  repairs.  Of  course  had 
it  been  a  conflagration,  like  the  Baltimore  or  San  Francisco  fire, 
instead  of  a  local,  internal  and  somewhat  confined  fire,  there  would 
4iave  been  but  a  few  charred  and  ruined  walls  left  to  tell  the  tale. 
To  be  really  effective  the  whole  thing  must  be  done  thoroughly,  as 
near  perfection  as  can  be. 

Corrugated  and  Plate  Floor  Construction.  What  might  be  called 
a  direct  successor  to  the  brick-arch  between-beams  construction 
was  the  scheme  of  bending  corrugated  metal  in  arch  form  between 
similar  beams  and  filling  up  on  top  to  the  finished  surface  of  the 
floor  with  a  lean  concrete  little  l)etter  than  l)roken  stone  and  rubbish. 
In  a  hot  fire  this  sheet  metal  would,  of  course,  distort  and  warp  out  of 
position;  the  flanges  of  the  beams,  being  unprotected,  would  also 
curve  and  curl,  and  the  concrete,  being  generally  so  very  poor,  would 
offer  no  resistance  at  all.  The  usual  result  would  be  that  the  whole 
thing  would  "go  by  the  board." 

Another  device  which  was  tried  and  used  quite  extensively 
was  buckle  plaie  flooring.  Heavy  cast-iron  plates  dished  upward, 
each  in  the  form  of  a  very  flat  arch  or  groin  rested  upon  iron  beams 
set  two  or  three  feet  apart.  Some  of  these  plates  had  raised  webs 
upon  their  upper  surface  to  still  further  strengthen  the  metal;  and 
later  they  made  them  of  forged,  pressed,  and  shaped  wrought  iron. 
In  some  cases  these  plates  served  as  a  floor  and  ceiling  both,  but 
generally  only  as  ceiling  and  suj)port  and  were  topped  off  with  a 
filling  of  several  inches  of  concrete  and  a  finished  floor  of  cement. 

These  corrugated  and  plate  floor  constructions  were  used  almost 
exclusively  for  warehouse  and  factory  construction,  the  heavier 
buildings  (more  "semi-fireproof").  Seldom  was  any  attempt  made 
to  protect  the  colunms  and  girders,  with  the  result  that  a  very  slight 
fire  in  the  goods  or  contents  would  find  nothing  to  feed  upon,  in  all 
this  iron  of  the  structure,  and  would  be  readily  extinguished.  One 
principle  of  fireproof  construction  had  been  put  into  practice  and 
after  each  little  fire  every  one  clapped  his  wings,  so  to  speak,  and 
proclaimed  that  this  indeed  was  fireproof  construction.    But  if  the  fire 
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waa  not  quickly  discorered  and  got  'pnity  hot,  hot  enou^  to  afiect 
any  or  all  of  the  exposed  iron  work,  oolunuis  collapsed.  Boon  went 
down,  the  building  waa  wrecked — &ou^  not  burned  down — and 
peo{de  were  aa  prompt  to  condemn  and  to  aay  that  of  coune  that 
was  not  fireproof  conatruction  and  there  waa  not  and  could  not  be 
any  such  thing  as  real  fireproof  construction  I 
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Mill  Construction.  Mill  and  warehouse  fires  were  disastroualy 
common  and,  naturally,  engineers  and  builders  were  spurred  on  to 
try  and  devise  a  construction  that  would  lessen  the  losses.  "Mill 
construction"  or,  as  it  was  also  called,  "slow-burning  construction," 
was  evolved.  It  ser\'ed  its  purpose  as  a  step  in  the  general  pn^reaa 
but,  largely  through  the  insistent  efforts  of  one  enthuaiast,  the  late 
Edward  Atkinson,  engineer,  insurance  man, statbtJcian,  and  publicist, 
it  has  been  kept  in  prominence  long  after  its  real  usefulness  was  over, 
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and  is  today   used  to   a  certain  extent  in  warehouse  and  factory 
construction. 

The  "slow-burning"  theoiy  is  a  simple  one  to  illustrate.    Touch 
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have  Ehd  eac^oMd.'tbus  >epl"  BanVthe  ainnea" 

a  match  to  a  lot  of  small  pieces  of  kindling  wood  in  a  grate  and  you 
will  have  a  roaring  fire  in  short  order—  total  destruction  of  the  wood; 
if  you  throw  water  on  the  fire  and  extinguish  it  there  will  be  but  a 
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few  cmmbling  dndera  and  aahes  aa  a  residue.    But  it.  70a  bave  a 

huge  log  in  the  firej^ace  it  takes  time  and  miidi  kindling  to  get  it 
aUase,  and  once  started  it  burns  slowlj.  lluow  water  on  the  (irv, 
eztingiiish  it,  and  you  will  find  that  the  log  is  only  charred  upon  ihe 
sur&ce;  the  hefurt  is  intact  If  you  test  that  log  as :)  supjxtrt  on  end— 
a  column,  for  instance — its  carrying  capacity  is,  of  course,  only  depre- 
'  ciated  to  the  extent  of  the  charring.  If  the  k^  or  post  wa-s  10  inches 
square  and  was  charred  an  inch,  it  would  naturally  still  \iv  equiva- 
lent in  strength  to  a  post  9  inches  square. 

So  with  slow-burning  or  "miU"  construction.  Insteud  of  using 
joists  and  studding — the  ordinary  "kindling"  in  a  building— only 
timber oflai^  dimen^onsis  used,  and  that  without  any  enclosed  air 
spaces — fire  conductors — between  floor  or  walls,  air  ducts  that  the 
usual  jobts  and  studding  construction  always  forms.  The  posts  and 
beams  are  of  large  sizes  and  always  larger  than  the  actual  weight- 
bearing  construction  requires,  making  allowance  for  the  weakening 
due  to  charring  from  a  possible  fire;  the  floors  are  of  heavy  limber  4 
inches  and  thicker,  laid  tongued  and  grooved,  and  generally  laid 
diagonally  and  covered  with  another  thick  surface  of  finished  flooring. 
All  of  this  solid  timbering,  the  floor  construction,  rests  iip<iti  the  outer 
walls  and  is  not  bolted  or  otherwise  fastened  into  those  walls,  .so  that 
if  any  portion  of  the  timber  work  does  bum  out  or  is  thrown  down 
it  will  not  pull  down  the  walla  too. 

If  built  in  strict  accord  with  the  Atkinson  rulers,  there  are  no 
openings  in  floors;  the  brick  and  iron  stairs  are  enclosed,  as  are  also 
all  elevator  shafts,  in  outer  brick  bays;  floors  are  drained  am)  scui^ 
pered  to  the  outside  walls;  and  then  every  ceiling  is  well  stii<lded  with 
automatic  sprinklers.  With  such  construction,  particularly  if  the 
timbering  be  of  har<l  wood,  the  resistance  of  a  building  to  an  ordi- 
nary fire  is  very  great.  The  system  has  saved  millions  of  property, 
particularly  in  the  mill  districts  of  Massachusetts  and  the  South, 
but  it  has  its  limitations  well  defined.  Let  the  sprinkler  system  gBl 
out  of  order,  or  the  watchman  fall  asleep  and  the  fire  get  ■  Ug 
start;  or  let  the  building  be  surrounded  by  a  lot  of  "ordinaiy"' 
buildings  and,  like  the  log  in  the  grate,  it  will  not  only  ultimately  be 
totally  destroyed  but  it  will  make  a  roaring,  intense  fire  the  while. 
The  system  is  fire-retarding,  slow-buniing  to  a  degree,  in  a  slow 
fire,  a  step  in  the  right  direction,  but  not  in  any  sense  fireproof . 
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Other  Retardants.  Wire  lath  and  a  host  of  variants  in  the  way 
of  expanded  metal  and  woven  wire  mesh  have  been  and  still  are 
used  to  lessen  the  fire  danger.  Ceilings  of  wire,  or  such  expanded 
metal,  are  hung  suspended  well  below  the  wood  joists;  such  woven 
wire  lath  is  stretched  upon  the  stud  partition,  it  is  wound  about 
wooden  posts,  and  in  all  these  positions  when  plastered,  it  is  just 
that  much  extra  protection  of  incombustible  though  damageable 
covering  to  the  combustible  or  damageable  structural  parts  of  a 
building — retardants  of  fire  but  not  fireproof. 

Along  those  same  lines  are  the  endless  patent  partition  and  ceil- 
ing systems,  "plaster  board,"  magnesia-felt,  great  thin  blocks  of 
exceedingly  light  and  incombustible  plaster  on  burlap,  plaster-of- 
Paris  blocks,  and  slab  partitions  of  every  shape  and  material  imagin- 
able. These  are  good  in  their  way,  unbumable,  but  damageable  by 
fire  and  destroyed  in  a  conflagration. 

Steel-Frame  Buildings.  Very  soon  after  the  first  fireproofing 
tile  was  used  the  steel-framed  skeleton  construction  of  buildings 
also  came  into  vogue.  They  are  really  complements,  essential  to 
each  other,  the  first  the  natural  and  logical  integument  of  the  second. 
Steel  without  tile  or  such  protection  would  be  valueless  for  build- 
ing, insofar  as  fire  is  concerned;  certainly  we  never  could  have  gone 
up  to  fifteen,  t\venty,  thirty  and  more  stories  with  the  unprotected 
steel.  True,  new  forms  of  tile  have  been  devised  whereby  a  house 
or  other  building  may  be -erected  of  it  only,  save  for  a  very  little 
reinforcement  of  metal  bars  and  without  any  steel  framework;  but 
the  generally  accepted  construction,  particularly  of  the  tall  commer^ 
cial  buildings,  the  "fireproof"  structures,  has  been  of  steel  frame  and 
tile  protection,  floors  and  partitions;  or  combinations  of  tile  and  con- 
crete protection,  and  sometimes  all  concrete  protection. 

The  steel  frame  was  an  American  invention.  Many  engineer, 
claim  the  honor  and  some  are  supported  by  patents  that,  howevers 
have  never  "stuck".  Some  do  me  the  honor,  but  I  really  believe 
that  it  was  no  one  man's  idea.  The  necessity  for  going  higher  in  the 
air  was  before  us,  for  property  was  beginning  to  be  immensely  valu- 
able in  our  cities  thirty  years  ago;  the  demand  existed,  the  solution 
of  tfie  problem  was  simple  and,  undoubtedly,  many  thought  of  it 
at  die  same  time.  The  fact  remains  that  the  late  W.  L.  B.  Jenney, 
one  of  Chicago^s  foremost  architects,  was  the  first  one  to  actually 
so  construct  a  building. 
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Like  most  big  inventions  the  thing  was  simple  enough,  and 
smprising  it  is  that  it  was  not  done  long  before.    To  cany  a  build- 
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iiifr  1(1  any  considerable  height  the  old  way,  where  masonry  walb 
carried  all  the  liiads,  the  outside  walls  of  a  fifteen-  or  twenty-story 
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Tit.  33.     Putting  up  One  of  (he  Great  titfel  Fcaracd  Monsleii  al  CUcKgo,  Ibc  FirsI 
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buflding  would  have  to  be  piohilutivelj  thick  at  the  kywer 
On  a  narrow  lot,  the  first  or  most  valuable  story  would  virtually  be 
allwall,  and  property  was  too  valuable  to  be  so  used.  The  most 
natural  thing  to  do  was  just  what  we  did,  carry  up  a  fraineiraik 
of  iron  or  steel  columns  and  girders  and  beams — a  sled  oohnmi 
12  inches  square  will  carry  as  much  concentrated  load  as  a  masoiiiy 
¥^11  4  feet  thick  and  20  feet  long  will  carry  a  distributed  load; 
the  difference  between  from  60,000  to  80,000  lbs.  per  square  inch 
ultimate  resistance  to  crushing  in  steel  or  iron  and  only  6|000  to  ISjOOO 
lbs.  in  masonry,  plus  the  thickness  required  in  the  latter  far  die 
necessary  vertical  rigidity  and  pyramidal  spread — and,  outside  of 
all  this  framing,  and  supported  at  each  stoiy  by  shelves  and  audi 
fittings  attached  to  the  outer  girders,  or  by  the  girders  tfaemsebes, 
build  the  outer  masonry  or  curtain  walls  of  such  tkieiBne89  only  as 
is  needed  for  walls  supporting  nothing  but  themselves  and  but  one 
story  in  height  This  also  permits  what  is  most  startling  to  the  lay* 
man,  the  building  of  such  outer  walls  at  any  point  upaa  (he  com- 
pleted or  partially  completed  frame,  regardless  of  the  fact  that  the 
walb  below  are  still  unbuilt  This  b  not  done  as  a  tour  de  fam 
or  whim,  but  oftentimes  because  the  stone  or  other  material  happens 
to  come  that  way,  and,  therefore,  instead  of  delaying  all  work  until 
the  material  can  be  had  in  regular  sequence  of  first  story  first,  and 
so  on  up,  it  is  built  in  as  it  comes  to  hand. 

Reinforced  Concrete.  As  far  back  as  1869  French  engineers 
had  patented  some  forms  of  reinforced  concrete  construction.  The 
first  American  patent  was  issued  in  1876  to  an  English-Americani 
T.  Hyatt,  for  a  "combined  cement  and  iron  construction  of  floors,** 
but  like  everything  new  or  revolutionary  it  was  long  ''a-boming*'* 
A  very  few  buildings  were  so  erected  in  those  early  times  and  it  was 
but  ten  years  ago  that  it  became  at  all  popular,  and  but  five  since 
it  is  really  common,  although  even  now  there  are  cities  of  some  siie^ 
where  there  is  not  yet  a  full-fledged  reinforced  concrete  building. 

Concrete  a  Poieftt  Material,  No  one  material  ever  devised  of 
discovered  has  anywhere  near  the  potentialities  of  concrete,  plain 
and  reinforced.  The  amount  of  experimenting  upon  it,  chiefly  in 
the  past  ten  years,  has  been  phenomenal  and  yet  it  is  still  in  its  adoles- 
cence, essentially  its  experimental  stage.  We  have  barely  b^un  to 
know  what  can  be  done  with  concrete  and  with  its  binding  ingredienti 
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it  all  to  a  positive  scionce,  to  standardize  it,  and  to  establish  red 
constants. 

Uses  of  Cement.  Cement,  chiefly  as  a  basis  or  binder  in  coD- 
crete,  is  useful  in  a  thousand  ways  and  there  are  possibilities  of  its 
use  in  still  other  thousands.  It  is  supplanting  wood  and  many  other 
materials.  As  wood  becomes  more  and  more  scarce  and  conse- 
quently dearer,  cement  is  produced  cheaper,  and  in  larger  quantities, 
and  there  is  absolnlely  no  possibility,  as  long  as  the  earth  exists,  of 
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exhausting  our  8tq>[d7  <^  materials  of  iriudi  cempnt  is  num'Tlf 
and  concrete  formed.'  It  ia  used  upon  the  tarn  in  nialcing  ftoom 
staUes,  l»ns,  troughs,  fence  posts.  It  is  the  most  plastic  of  matei 
easily  moulded  and  alwa^  availaUe.  It  is  die  l»Lsi.s  of  our  roadwan 
and  is  made  into  sidewalks,  gutters,  curbs,  lamp  posts,  steps.  It  i 
fashioned  into  buildings,  bridges,  culverts,  railway  sheds,  steaitu 
docks,  and  even  Boats  and  barges  themsdves;  it  can  be  made  in|ij 
mouldings,  carvings,  ornaments,  and  is  also  used  in  tree  doctorii 
and  what  not  It  has  the  great  advantage  of  being  a  "local"  matei 
anywhere.  With  most  materials,  stone,  iron,  bric-k,  elc..  (he  qui 
or  nianufactory  or  shop  is  established  at  some  convenient  point  s 
the  finished  material  b  shipped  to  wherever  it  is  needed,  often  loi 
distances,  thus  maldng  the  transportation  costly.  Not  so  with  c 
crete,  for  in  this  case  only  the  cement,  a  small  part  of  its  totii 
bulk,  need  be  transported  horn  the  place  ot  manufacture,  wl^ 
the  sand,  broken  stone,  slag,  or  the  other  ineris  of  concrete,  t 
water  are  always  procurable  at  trifling  cost  nearer  by.  The  n 
iiig  is  done  upon  the  nte. 

Concrete  Design  NtA  Yet  Standardized.    In  construction,  wbi 
used  in  compresaon  only  and  with  large  factors  of  safety,  in  f 
masses,  piers  for  foundations,  solid  walls,  bridge  abutments,  dockay.^ 
solid  arches  in  bridges  and  culverts,  it  is  the  ideal  thing,  ea^er  ( 
handle  than  stone  or  granite  and  as  strongif  not  stronger.    It  is  o 
when  combined  with  reinforcing-metal,  that  there  i-s  danger  in  I 
use,  in  the  construction  of  reinforced  concrete  buildings  and  bridl 
and  such  structures. 

Many  elements  enter  into  this  danger.  There  is  no  general  a 
accepted  standard  of  constants,  no  accepted  system  in  figuring  I 
values.  Few  men  are  really  qualified  to  design  such  construe " 
and  only  the  most  careful  and  able  mechanics  .should  carry  it  out  I 
It  is  sometimes  advertised  and  exploited  as  a  chenp  construcdon  i 
often  efforts  seem  to  be  directed  toward  still  further  cheapening  it  bf 
poor  labor,  skimped  materiab,  and  insufficient  superintendeoMi 
Result:  In  the  past  few  years  there  have  been  a  number  of  coll^isei 
of  concrete  buildings,  fatal  ones,  and  the  mode  of  construction  &mt 
should  be  made  so  effective,  so  popular,  has  been  discredited. 

Skilled  Labor  arid  Great  Care  Necessary.     My  objection  to  die 
use  of  concrete  by  every  Tom,  Dick,  and  Harry  may  perhaps  be  best 
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«x[n«wed  b;  an.artide  ractntly. published  by  a  concrete  engineer 
in  one  of  the  uchitecturaljoumab  tbat  devotes  so  much  space  to 
die  new  cult  that  it  might  almost  be  calletl  au  "organ".  The  fot- 
lowing  excerpts  will  show  what  is  meant: 

The  eaw  with  whieh  t^foraed  eouente  nay  be  applied  to  aliuiMt  aay 
tana  o[  construction,  and  at  the  tame  tims  the  necessity  for  properly  nrio- 
forcing  so  as  to  coutit«Taet  the  effect  of  tradle  strains  and  stresses,  really 
(Uvidea  the  work  into  two  heads — the  arehitetturul  and  tlis  enginpering. 
Therefore,  in  works  of  importance  it  is  deairable  tbat  tbc  drawings  bo  carpfully 
gone  over  by  an  eng^eer  of  practical  experienet;  in  this  method  vt  couatruc- 
tion  in  order  to  secure  a  lucceesful  outeoine.  Tbe  work  must  be  siihJMtsd 
.to  a  rigid  inspection  at  all  times,  and  thfteoatraclor  is  held  regpousiblf!  fur  Uib 
obtaining  of  certain  teat  results.  Tiie  mott  actim  inxf>erlion  mil  iwt  alwayt 
prment  poor  xeorkmamhip  or  fauUj/  coMlructfoh,  eilker  o}  which  ran  dt^troy 
the  Urength  of  atrueturt*  made  by  tlu  bett  maUi-iats.  The  proportion  of  tto 
ponerete  may  not  be  in  all  parts  according  to  spccifieatioDs;  good  judgment 
may  not  have  been  exercised  in  gauging  the  quuntity  of  water.  If  luo  nmeh 
water  is  added,  the  strength  of  the  concrete,  and  e^]>eci^Uy  ite  coctRcient  <lf 
elasticity,  will  be  decreased!  i^  t^>o  little  water  be  added  the  adhexioa  of  IbB 
concrete  to  the  reinforcing  metal  will  not  be  sufficient.         * 

Great  care  must  be  exercised  in  the  inspection  of  materials  that  they  ^ 
nude  up  to  the  standard  required,  AU  cement  should  be  teet<!(I  on  ttw 
ground  to  ascertain  its  tani^  and  oompresdve  strcnj^th,  Ad  to  establish  tht 
evenness  in  grade,  and  no  cement  akouid  be  uneil  jvliich  ahoiD»  iKnintegratiatt 
in  the  boiling  teat.  The  sand  must  be  carefully  iiispected  to  see  that  it  is  clean 
and  free  from  impurities  and  not  too  fine — not  over  25  per  cent  of  Ita  bulk 
should  pass  a  30  mesh  sieve.  The  crushed  rock  niuut  be  hard  tuid  free  fram 
ahsJe  or  decomposed  particles,  and  not  too  coarfie — ^all  sliould  pass  a  ]-ineh 
sieve.  The  steel,  if  not  twisted,  shall  be  tested  to  ascertain  if  ita  quality  if 
(M>rrect.  If  twisted,  the  twist  should  be  measured  to  ascertain  if  it  has  the 
correct  number  of  turns  per  foot,  according  to  its  size.  Hard  steel  or  what  is 
termed  "high  carbon  steel"  should  not  be  used  in  tensioiial  work  as  it  is  liaUe 
to  snap  when  loaded.  Quite  as  important  as  the  quality  of  the  material  is  the 
placing  of  the  same. 

In  order  to  secure  the  intended  action  of  tlic  steel,  caro  must  be  exeiw 
cised  that  it  be  placed  on  the  lines  of  the  BtreBS<!s  created  in  tension,  shear  or 
compression;  otherwise  its  effectiveness  will  be  lost  in  whatever  degree  it  is 
misplaced.  The  misplacement  of  the  reinforuing  metal  changes  tite  coiy- 
structioD  from  reinforced  concrete  to  simply  a  protection  of  steel  by  concpelo 
and,  unless  the  steel  be  excessively  heavy,  failure,  is  sure  to  result.  Care  most 
also  be  ttiken  with  the  concrete  that  the  proper  percenl.nges  of  its  componealt 
parts  are  properly  massed  and  mixed,  and  that  the  proper  amount  of  dean 
water  is  incorporated.  Great  care  must  also  be  exercl.sed  in  the  placing  "t^ 
tamping  of  the  concrete  in  the  forms  in  order  to  secure  uniform  density  through- 
out the  entire  mass  and  perfect  contact  over  the  entire  surface  of  the  reinfore- 
ing  metal.     ... 

Limiiationa  of  Concrete.    Concrete,  partieiilarl;  rdnferced '  con' 
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Crete,  b  proMematicy  and  eveiy  day  a  fresh  surprise  is  gmD  us  in  die 
unexpected  way  in  which  it  acts  under  certain  conditicms.  A  good 
illustration  of  this  is  the  failure  of  concrete  slabs  in  the  roof  of  die 
train  shed  of  the  La  Salle  Station,  Chicago,  after  eig^t  years  of  eoc- 
posure  to  moisture  and  gases.  An  extract  from  the  Engineeriiy 
News  of  July  21,  1910,  gives  the  detaik: 

The  failure  (by  disintegration)  of  reinforced  concrete  alafae  fomdiig  the 
roof  of  the  train  shed  of  the  La  Salle  Station,  Chicago,  indioatea  the  muciltj 
of  preventing  the  access  of  moisture  and  gases  to  reinforoed  eiadeiMwnerele^ 
or  the  advisability  of  using  other  material  in  cases  where  there  is  hMHAf  of 
exposure  to  such  influences.  The  gradual  disintegration  of  these  roof  dabi 
has  necessitated  their  renewal  over  a  considerable  area  of  the  train  abed. 
It  appears  upon  further  investigation  that  the  porous  character  of  the  eoo- 
crete  and  the  use  of  cinder  aggregation  were  the  causes  of  the  failure.  Tbe 
original  slabs  were  about  5  feet  long,  2  feet  wide  and  3  inches  thick,  raiiifoiead 
with  expanded  metal  of  about  3-inch  mesh  and  No.  12  gauge.  The  exterior  shell 
was  about  i  inch  to  }  inch  thick  and  was  composed  of  gravel  conerete;  the 
interior  portion  was  of  cinder-concrete,  probably  for  the  purpose  of  radneiiig 
the  weight  of  the  slab.  According  to  official  informiation,  the  cause  of  tlis 
disintegration  was  that  the  gases  and  moisture  from  below  penetrated  through 
the*  gravel  concrete  shell  and  entered  the  cinders.  This  led  to  the  rusting  of 
the  steel,  causing  it  to  swell  (or  enlarge  in  section)  in  places  and  ermek  off 
the  concrete.  The  new  slabs  are  made  of  stone  concrete  throughouti  and 
when  finished  they  are  treated  with  a  solution  which  is  designed  to  close  and 
seal  all  pores,  so  that  neither  gas  nor  moisture  can  penetrate  the  facing  of  the 
concrete.  Whether  any  thought  was  given  to  the  possibility  of  corrosion  of 
the  steel  reinforcement  when  the  roof  covering  was  designed  (some  eight  yean 
ago)  we  do  not  know,  but  if  so,  it  may  have  been  assumed  that  the  ventilation 
of  this  lofty  arched  roof  would  be  sufficient  to  dilute  and  carry  off  any  deleteri- 
ous gases. 

Concrete  is  also  staunchly  advocated  as  a  ''fireproof"  material. 
I  contend  that  it  is  one  of  the  most  fire-resisting  but  not  "fireproof," 
not  nearly  so  much  so  as  is  brick  or  any  of  the  other  bumed-clay 
products,  although  it  comes  next  in  order  to  these. 

Cities  are  now  legislating  specially  upon  that  subject,  compre- 
hensive regulations  are  being  passed  providing  for  special  inspection 
and  tests;  in  some  places  it  is  made  obligatory  that  the  work  be  carried 
on  only  by  experts,  and  it  is  being  put  upon  a  sane  and  safe  basis. 

Steel  and  Tile  vs.  Reinforced  Concrete.  In  the  course  of  years 
the  question  of  fireproofing  a  building  has  been  reduced  to  this— 
regardless  of  the  hundred  and  one  other  items  that  are  necessary  to 
make  it  thoroughly  fire-resisting — which  system  of  structural  fireproof^ 
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ing  shall  be  tised,  (a)  a  steel  frame  and  hollow  fireproof  tile  protec- 
tion^  floors  and  partitions ,  (b)  a  steel  frame  and  concrete  protection  and 
floor  arcties,  or  (c)  a  reinforced-concrete  constructionf  And  the  ques- 
tion is  asked  insistently  and  debated  acrimoniously.  It  is  really  clay 
tile  vs.  concrete  fireproofing.  And  it  is  not  a  merely  academic  ques- 
tion, nor  one  that  interests  only  specialists  and  the  different  manu- 
facturers, but  is  one  of  fact,  a  large  and  most  important  fact. 

The  best  engineers  now  concede  that  reinforced  concrete  is  a 
structural  material  and  requires  protection  as  does  steel  and  iron, 
that  in  itself  it  is  fire-resisting  but  its  disintegration  under  fire  is 
liable  to  be  such  as  to  expose  the  reinforcing  steel  or  so  to  weaken 
it  as  to  render  the  whole  construction  dangen)us.  Some  advise  that, 
like  the  steel,  it  be  covered  with  protecting  tile,  while  others — and 
they  are  perfectly  right — maintain  that  all  that  need  be  done  is 
to  make  the  floors  and  beams  and  ginlers  thicker  and  the  columns 
larger  all  around  by  an  inch  or  two  more  of  concrete  than  is  actu- 
ally required  for  the  strength  of  the  meml>er,  such  additional  mate- 
rial serving  only  as  a  fire  retardant  and  the  structural  value  of  the 
member  itself  being  in  no  way  impaircxl  even  if  its  protecting  coat- 
ing be  entirely  destroyed.  This  is  on  the  same  principle  as  the 
making  of  the  wooden  memlx»rs  of  **slow-l)uniing"  construction 
larger  than  needed,  so  that  an  inch  or  so  may  hum  off  without  in 
any  way  affecting  the  stability  of  the  building.  The  cheapest  con- 
crete could  be  used  for  its  protecting  coat,  viz,  cinder  concrete, 
which  is  really  one  of  the  most  fire-resisting  of  concretes — provided 
you  are  sure  of  cinders  and  not  coal  dust  and  dirt — but  the  authorities 
are  afraid  of  using  it  in  stmctural  work  on  account  of  its  destructive 
effect  upon  the  steel  reinforcement,  so  that  in  most  cities  it  is  abso- 
lutely barred  in  reinforced-concrete  construction. 

Burnt  clay  is  unquestionably  the  most  fireproof,  the  least  dam- 
aged by  excessive  heat,  of  anything  that  has  ever  been  or  is  known 
and  used  in  the  building  trades!  And  it  is  not  of  yesterday  or  the 
day  before.  Like  gold  that  has  been  the  standard  of  value  from 
time  immemorial,  so  is  burnt  clay  the  most  resisting  element,  the 
standard  material  of  imperishable  construction.  Examine  the  ruins 
of  ancient  Greece  and  of  Rome  and  you  will  find  monuments 
of  stone  and  of  marble  crushed  and  battered  and  decayed  and 
their  dates   a  matter  of  question    and    speculation;  but  whatever 
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jroa  find  of  burnt  daj  ia  intact,  dean  cut,  exMt^^^^^^^^Q 
kmed  by  the  bond  of  the  primitiTe  day  morker.  In  Egypt,  hi' 
Aasjiia,  in  Babylon  even  we  have  sun*b^ed  bricks  3,(X)0  an4 
4,000  years  dd  and  as  good  as  new.  At  first  Christian  woria 
were  fashioned  in  the  day  products  and  the  art  wa.s  carried  to  gntu 
perfection  in  the  first  capital  of  Chiistoidotii,  Byzantium.  An^ 
since  that  time — cavil  and  caip  at  that  notion  as  we  may,  we  muR 
ccoioede  that  Pernan  art  and  then  Arabian  ai-t  (presen-edtousby  i 
strange  anomaly  by  the  so-called  barbarian  andall-dcslro\ing  Moslem' 
has  been  the  refining  influence  of  our  modem  art.  And  the  perfeo 
tion  of  its  expreanon  is  to  be  found  in  its  sub-art  of  ceramics — the 
bumt-clay  products. 

Whatever  deterioration  or  mm  there  may  ever  have  be«n-iii  At 
brick  and  tile  buildings  of  antiquity  or  of  modem  timea,  Hh  new 
been  caused  by  the  diaintq^tion  or  any  inherent  fault  of  the : 
itself,  but  has  always  occurred  throu^  the  failure  t^  the 
materia],  the  mortar  used  in  cementing  those  parts  togedicr.  ^h 
concrete  enthusasts  point  with  pride  to  the  noble  Pantheon  at 
Rome  as  the  very  apogee  of  concrete  construction,  the  greatest  piece 
of  vaulting  ever  done  in  the  olden  times.  It  may  be  wdl  to  add,  lest 
we  forget,  that  the  main  ribs  of  the  magnificent  vault  are  built,  not 
of  concrete,  not  of  stone,  not  of  steel ,  but  of  a  far  more  perfect  material 
than  any  of  these,  brick.  The  whole  building,  in  its  structural  parla, 
is  of  brick,  and  concrete  finds  its  true  place  in  construction,  vii,  in 
masses,  in  the  filling  in,  in  the  panels  of  that  d<ime.  But  the  daima 
of  our  too  enthusiastic  concreters  are  no  more  foolish  and  ill^iUced 
than  are  those  of  some  manufacturers  of  one  clay  product  or  anotiHT 
who  would  have  their  material  the  only  one  used.  The  idea,  fbc 
instance,  that  a  rough  hollow  tile  block  can  serve,  not  only  as  a  struc- 
tural unit  but  also  as  a  finbhed  well  surface,  as  an  ornament,  aa  a  toof, 
aye,  even  as  the  mortgage  on  a  house! 

All  this  may  seem  irrelevant  but  it  is  not.  The  student,  I  sutnnit, 
should  not  only  know  the  relative  merits  of  each  system  but  also  die 
strength,  the  bias,  tlie  objects  of  the  parties  back  of  the  systems. 
In  the  study  of  government,  for  instance,  we  should  not  only  observe 
what  has  been  accomplLshed,  the  legislative  acts,  and  all  that,  but 
we  should  also  know  about  the  parties,  the  relative  influence  and 
power  of  each,  what  each  has  accomplished,  and  what  each  stands 


FIREPROOF  CONSTRUCTION 


d.Concrctc  Work  in  EngLsn 


FIRE  PKEVEHmOU 


for.  So  with  fireproofing.  Hiere  are  two  camps,  llie  sted  and  tile 
camp  and  the  reinfbrced-coiicrete  camp — Republican  anil  Democwrt 
as  it  were — ^I  have  not  a  partide  of  use  for  a  man  who  aits  upoo  tte 
fence.  I  am  a  strict  part^  man  and  warn  yoa  according.  I  can  see 
the  good  in  the  other  party,  and  I  will  ^ve  it  what  I  deem  a  hir  ahov, 
but  I  am  bj  training,  selection,  environment,  and  firm  oonvictiona, 
a  staunch  Republican  and  a  steel  and  tile  man,  and  I  am  rtKj 
mucb  opposed  to  the  mdiscriminate  and  general  use  of  nmftwoB^ 


concrete  construction,  and  in  favor  of  limiting  its  use  to  experts 
only  and  even  then  under  the  strictest  munidpal  regulations  and 
inspection. 

Much  concrete  work  is  ilone,  Imt  in  tijc  larger,  more  important 
buildings,  steel  frame  and  tile  eonstruction  b  still  the  leader.  In 
New  York,  for  instancfi,  where  there  are  more  concrete  engineers 
and  systems  than  anywhere  else,  it  was  protestingly  claimed  by  con- 
crete advocates  in  a  recent  hearing  before  the  Mayor  that  60  per  cent 
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of  all  the  fire-proofing  done  in  the  city  was  executed  by  one  tHe 
company,  the  remaining  40  per  cent  being  divided  among  the  other 
tile  companies  and  all  the  rcinforced-concrete  companies  together. 
The  "supplanting"  of  steel  and  tile  we  read  about  has  apparently  yet. 
a  long  way  to  travel.    Even  the  most  enthusiastic  votaries  of  rein- 


forced concrete  only  claim,  however,  that  it  is  "as  good  as  steel  and 
tile".  The  only  advantage  I  can  see  in  it  is  that  you  can  always  get 
cement  anywhere  and  can  usually  procure  sand  and  slag  or  broken 
stone  or  gravel  and  light  steel  sei'tions  and  water  with  as  great  facility, 
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so  that  reinforced  concrete  can  be  made  in  any  locality.  On  Ibe 
other  hand  big  steel  sections,  beams,  girders,  etc.,  and  fireproofii^ 
tiles  are  sometimes  hard  to  get  and  are  consequently  costly,  on 
account  of  the  haul,  far  from  the  big  milb  and  factories  of  Ohio  and 
the  Eaat,  so  that  in  the  remote  South  and  far  West  that  constructi<» 
is  in  some  cases    really  prohibitive.     Chas.  H.  Bebb,  the  leading 


architect  of  Seattle,  expressed  that  phase  of  the  subject  most  clearly 
and  emphatically  in  an  address  given  in  that  city.     In  brief — 

It  would  occupy  loo  mucli  time  and  it  is  hardly  necessary  that  I  should 
go  back  to  the  liistory  of  (he  Ixjgitiniiig  of  steel  construction.  Cast-iron  columm 
and  roll-steel  beams  aniJ  girders  were  used  prior  to  1888.  From  this  time,  how- 
ever, what  is  known  as  the  stcci  skeleton  construction  has  been  fully  developed, 
and  it  has  become  the  vital  part  of  the  building,  and  what  every  conscientiDUS 
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architect  is  seeking  today  is  the  question  of  how  practically,  scientifically  and 
absolutely  to  cover  the  "skeleton''  inside  and  out  with  incombustible  material, 
under  widely  varying  conditions  and  contingencies. 

There  are  two  classes  of  use  for  burned  clay  in  fireproof  buildings:  one 
when  used  constructively  under  pressure,  and  the  other  when  used  as  a  non- 
conducting and  structure-protecting  material.  In  the  first  case  it  must  sus- 
tain strains  and  at  the  same  time  resist  heat  for  its  own  protection  and  in  the 
other  it  acts  only  for  the  protection  of  the  steel  members  of  the  building. 
In  some,  it  performs  both  offices,  as  in  the  case  of  floors  and  roofs;  in  others 
it  is  inert  as  used  in  protecting  steel  columns  and  girders. 

In  considering  the  use  of  burned  clay  products  for  exterior  walls,  we  have 
structiu^  terra  cotta  and  brick,  or  a  combination  of  both,  to  select  from. 
Experience  has  taught  us  that  the  employment  of  these  materials  for  protect- 
ing the  steel  framework  of  the  modern  building  is  as  essential  as  the  foundation 
and  framework.  The  modem  high  building  has  a  function  to  perform  outside 
of  its  own  structiu*al  integrity;  in  case  of  a  conflagration  it  must  serve  as  a 
check  to  the  onward  rush  of  flames  and  superheated  air.  The  proper  anchor- 
ing and  tying  of  the  fireproof  material  to  the  steel  frame  to  prevent  the  build- 
ing from  shedding  its  masonry  work  is  one  of  vital  importance.  Terra  cotta 
in  combination  with  bricks  is  the  lightest  building  material  to  be  had  that 
satisfies  all  the  requirements  of  modern  office  buildings.  These  raw  materials 
come  in  convenient  shapes  and  are  quickly  and  easily  handled,  an  essential 
factor  these  days  in  putting  up  expensive  buildings. 

A  building  covered  with  structural  terra  cotta  is  the  fireproof  wall  that 
can  be  placed  in  the  path  of  a  conflagration,  and,  on  account  of  its  comparative 
lightness,  it  has  become  almost  a  necessity  in  twenty-  and  thirty-story  sky- 
scrapers. From  the  architectural  point  of  view  there  is  no  material  which 
offers  greater  possibilities  of  beauty  and  harmony  of  coloring  as  well  as  such 
virtues  as  strength,  durability,  lightness  and  great  fire-resistance.  In  reply 
to  a  communication  as  to  the  hfe  of  a  well-designed  and  executed  building 
of  the  steel-skeleton  type — the  question  having  been  brought  up  by  the  Board 
of  Regents  of  the  University  of  the  State  of  Washington — Irving  K.  Pond, 
the  President  of  the  A.  I.  A.,  considers  that  they  would  virtually  be  in  as 
good  condition  structurally  at  the  end  of  a  fifty-year  period  as  at  the  beginning. 
New  methods  of  damp-proofing  make  the  protection  of  the  steel  frame  altogether 
practicable,  and  the  glazing  or  under-glazing  of  terra  cotta  well  adapts  that 
material  to  withstand  the  ravages  of  frost  and  dampness. 

Coming  to  the  question  of  interior  fireproofing,  I  again  afiirm  that 
hollow  clay  material  of  what  is  known  as  porous  terra  cotta  is  the  best  material 
for  floor  construction  yet  devised,  which  equally  applies  to  partitions  and 
roofing.  As  essential  as  the  proper  protection  of  the  steel  frame  in  the  outside 
walls  is  the  proper  construction  and  the  use  of  right  materials  in  the  floor 
construction  and  protection  of  the  interior  columns. 

The  poorest  form  of  construction  for  forms  is  the  reinforced  concrete 
where  the  aggregate  is  composed  of  gravel.  Professor  Woolson  states,  after 
exhaustive  tests,  in  Section  4  of  his  report  as  follows:  "Concrete  made  with 
gravel  aggregate  is  so  weak  after  the  fire  test  that  it  is  practically  impossible 
to  test  its  strength".  James  Sheppard,  in  a  paper  read  before  the  Inter- 
naUonal  Congress  at  Milan,  Italy,  says:     "It  has  been  conclusively  proved 
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ihiit  concrete  made  with  gravel  aRgrcgaU>6  is  especidly  iinrclialile  uuiiee  ■ 
urtioD  o(  fire,  and  the  ^aino  mny  Ijc  said  of  uther  dense  mBterial.    Ag| 
that  have  passed  through  fire  and  are  o!  a  porous  nature,  such  as  broken  \ 
clinkers,  clean  coke  broeie,  offer  the  greal^Bt  rcBistance  to  fire". 

It  would  merely  seem  rommon  BCinse  to  prohibit  the  use  of  Kravel  n 
forced  concrete  for  floor  construction  in  the  inoiieru  Bkyscraper,  und  when-. 
coat,   this  stj-le  of  Hocir  con ttt ruction  is  adopted,  nnly  bumcd 


other  matuial  •» 

clay  producta  or  materials  that  have  been  through  the  fire  Bhould.  ba  tlk 
in   the   matrix. 

Porous  terra  cotta  should   be  the  only  material  allowed  tar 
columns,  and  the  p^ateat  care  should  be  used  in  the  method  in  wUoli 
ia  placed  in  the  building.    It  is  unnecessary  that  I  should  speal 
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FIREPROOF  CONSTRUCTION 


-  4(  pvtition  tile,  roofing,  furring  tile.  They  are  bo  abundantly  superior  to  any 
-  Jtt  tbdr  popular  substitutes  that  words  would  be  wasted.  The  fact  that  they 
■n  BOt  procurable  in  this  market  at  reasonable  rates  appears  to  me  the  sole 
ISMOn  **y  they  are  not  os  extensively  used  here  as  they  are  in  the  eastern 
ilfttaa.  But  I  wnnt  to  say  to  you  that  the  demand  here  is  amoni;  architect 
fillw  intf iiiU  to  do  Uie  best  class  of  work,  and  the  field  is  open  for  the  clay 
'f    JBwtori  of  the  greater  Northwest  to  fill. 
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PART  III 


A  FIREPROOF  BUILDING  IN  DETAIL 

Outside  Walls.  If  the  building  is  to  be  in  a  congested,  hazard- 
ous district,  surrounded  with  combustible  buildings,  then  should 
the  outside  walls  be  of  brick,  good,  hard-bumed,  common,  clay  brick 
in  preference  to  the  fancy  pressed  and  moulded  kinds — I  abomi- 
nate the  sand-lime  kind.  Concrete  brick  will  give  a  good  account  of 
itself  in  a  fire.  Granite,  marble,  lime  and  sand-stone  are  but  little 
better,  one  than  the  other.  If  the  building  is  isolated  and  there  is 
no  danger  of  attack  from  the  outside,  then  granite,  marble,  or  stone 
is  all  right,  but  in  a  fire  of  any  intensity  two  or  three  inches  of  sur- 
face will  fly  off,  chip,  spall  or  actually  (in  granite)  explode;  mouldings 
are  destroyed  and  such  stone  work  has  to  be  entirely  done  over  again. 

If  there  should  happen  to  be  a  pretty  hot  blaze  in  any  room  the 
window  lintels  and  jambs  of  the  stone  work  would  go.  This  runs 
counter  to  the  general  idea  that  if  a  building  is  to  be  the  least  bit 
monumental  the  first  thing  that  suggests  itself  is  granite.  It  is  asso- 
ciated in  our  minds  with  all  that  is  enduring,  everlasting;  and  it  is 
a  most  lasting  material  under  all  other  tests  than  fire,  but  in  that  it 
acts  about  as  badly  as  any  material  can. 

Concrete  wall  surfaces  spall  and  crumble  under  fire,  but  to  a 
far  less  extent  than  do  marble  and  granite  and  stone,  and  it  has  the 
virtue  of  being  easily  stuccoed  or  plastered  over  or  patched  so  as  to 
be  nearly  as  good  as  new  after  a  fire  and  at  far  less  cost  than  for 
repairing  a  stone  wall. 

Ornamental  Surfaces.  Ornamental  surfaces,  carvings  and 
mouldings,  cornices,  etc.,  had  far  better  be  of  terra  cotta  than  of 
stone  or  marble.  But  so  many  terra  cotta  manufacturei*s  are  making 
their  ornamental  pieces  extra  thin,  sharp  angled  inside  and  other- 

Copyrightt  1919,  by  American  School  of  Corrtapondence. 


203 


The    Creftt  ^ 

Wttll    of 
New   YorH 

E^Ycry  window  opoung  in  ii^Ke 
t.  ({liurd  -iiH  "Wiw  Cl»«"  (79% 
il  Wing  poUiliMi),  ll  itaDili 
4  barrier  ogaiiol  ihe  piopw  | 
a  confligrtlion,  piolecling  OkH. 
id  ihe  gi<e«>  buildJogi  ia  ikc 
*  ll  diilikt  to  windwwd.  Ao 
:lcnjion  of  ihii  buUding  ii  in  I 
>u[>e  of  eiccUon  lo  occupy  the 
le  formerly  eovwed  bylh«Boi«l  i 
iiiljing,  in  ihc  loregiounct  ' 
■In  the  dddilion  lo  ilie  Tmkr  | 
ildmg,  u  ilia,  ihc  grot  Rn\ff  , 


FIREPROOF  CONSTRUCTION  99 

wise  so  defective  that  in  several  fires,  noticeably  at  Baltimore  and 
San  Francisco,  much  of  it  gave  a  rather  poor  account  of  itself.  A 
shame,  too,  for  with  a  little  care  it  could  be  made,  and  in  most  cases 
is,  the  ideal  ornamental  medium.  It  is  somewhat  of  a  surprise  to  me 
ihat  cement  is  not  more  exploited  for  ornamental  work  in  lieu  of 
stone  and  terra  cotta.  It  can  be  made  to  look  as  well,  is  so  plastic 
and  easily  moulded  at  trifling  cost,  and  has  the  virtue  that  if  damaged 
by  fire  it  can  be  patched  and  repaired  as  good  as  new  without  delay 
and  at  insignificant  expense. 

Galvanized  iron  and  other  metals  used  in  coinices  and  external 
ornamental  work  are  sure  to  be  twisted  and  warped  and  "thrown" 
in  fire.  They  have  the  questionable  virtue  of  being  easily  re- 
placed at  no  great  cost  and  their  destruction  does  not  affect  in  any 
way  the  stability  or  safety  of  the  stnicture  itself  or  of  its  contents. 
But  it  also  must  be  remembered  that  this  argument  is  a  species  of 
sophbtry,  which  we  could  apply  to  very  many  parts  of  a  building. 
The  really  fireproof  building  is  one  in  which  the  fewest  parts  can 
be  damaged  to  any  appreciable  extent. 

Wall  Openings.  What  is  the  use  of  building  resisting  brick  walls 
in  the  hope  that  fire  will  attack  them  and  considerately  not  seek 
ingress  via  the  easy  window  route?  What  protection  is  a  wooden 
aash  and  glass  window?  Seventy-three  per  cent  of  all  damage  done 
by  fire  to  buildings  other  than  those  in  which  it  originates  is  attribu- 
table to  improperly  protected  exterior  openings,  windows,  and  doors. 
More  than  48  per  cent  of  the  entire  fire  loss  of  the  country  is  directly 
traceable  to  lack  of  proper  window  protection. 

Door  and  Windcw  Shutters,  All  sorts  of  rolling  steel  shutters, 
automatically  closing  iron  shutters,  sliding  shutters,  and  window- 
and  door-protecting  devices  are  on  the  market.  Sometimes  the 
"automatic"  device  works  and  sometimes  it  does  not.  If  we 
dqpend  upon  such  shutters  being  closed  bv  hand  we  know  that 
man  b  fallible,  that  watchmen  do  not  always  watch,  and  that  even 
if  ^closed  an  intense  fire  may  twist  and  open  them  and  let  fire  in. 
They  have  done  good  work  but  a  door  or  window  shutter  made  of 
.two  thicknesses  of  boarding  with  tin  between  and  covered  with  tin, 
is  the  best  of  shutter  protection.  The  wood  may  l)ecome  charcoal 
in  a  stiff  fire  but  the  shutter  will  hold  its  place  and  do  the  protecting 
all  through  that  fire.    I  have  had  the  greatest  satisfaction  with  those 
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*  wood  and  tin  shutten  hung  to  slide  in  grooves,  as  a  gniTlntiiie',  ind 
held  in  jJace  by  a  fiuible  |riiig  or  even  a  cotfan  oatd  flat  ii  Benrtd 
by  the  slightest  bUze  so  as  to  let  the  shutten  down  ti^it  aa  wax. 


The  very  best  of  protection  is  wire  glass  in  melal  or  ojAmAV 
sash  and  frames,  and  plate  glass  is  better  than  common  dass.  In  a 
very  hot  fire  the  glass  will  crack  and  break  but  the  wire  holds  it  in 
place  and  while  one  might  imagine  fire  would  strike  throu^  tbe 
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broken  fissures  it  does  not.  Wire  glass  has  saved  millions  of  prop- 
erty in  the  few  years  of  its  use.  Like  the  wood-  and  tin-shutter  it 
has  to  be  replaced  after  a  fire  for  appearance'  sake,  though  even  in 


Fig  53.     U  Brii-k 


its  broken  condition  it  will  withstand  a  second  and  a  third  fire.  Now, 
even  in  wire  glass,  there  are  degrees  of  excel lenee.  Tlie  ordinary 
make  is  a  layer  of  molten  gla^?  laid  upon  a  moulding  lied.then  the 
wire  placed  upon    that  .surface  and  another  layer  of  glass  over  the 
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wire.  Rapid  u  the  process  is  &ere  is  a  brief  uiternl  far  dw  o 
ot  the  surbces  and  a  sli^tly  imperfect  adhenoD  remilts.  In  w  in- 
tense fire  these  three  layers  have  a  tcatdency  to  part  and  that  cauaeB 
much  of  the  crackle.  A  solid  van  glau  made  hj  intioduditg  tlia 
wire  into  the  molteD  ^aas  at  one  operatim,  will  stand  ■  graatcr  html 
without  crackling  and  will  ronun  in  better  shi^ie  to  nriit  luiDdwr 
and  still  another  fire. 

A  chemist  has  lately  adiiered  a  perfectly  transparent,  hpain 
plate  glass  so  annealed  that  it  will  stand  3/XH)  degrees  of  bei 
That  would  place  it  outside  of  the  poambility  of  tire  damage;  bul 
like  radium,  for  instance,  it  is  so  costly  as  to  be  absolutely  prohibttivj 
and,  according  to  this  chemist,  could  only  be  made  in  small  pie 
Yet  he  has  pcunted  the  way,  and  the  time  may  not  be  far  disia 
irtien  we  will  have  transparent  ports  of  buildings  of  as  great  streu 
and  resistance  to  fire  as  the  solid  brick  walls  themselves.  Ind< 
■who  says  we  may  not  some  day  do  away  with  "windows"  and  hail 
bansparent  walls  that  may  be  curtained  where  privacy  is  desired?! 

Skylighta  and  Tranioms.  Nor  has  anything  better  than  ' 
glass  and  metal  framework — with  as  little  of  the  latter  exposed  I 
possible— so  far  been  devised  for  skylights  and  for  '■borrow«l^_ 
li^ts  in  partitions,  transoms,  etc.  Wherever  you  must  have  IW<t 
or  any  opening,  protect  that  opening  with  wire  ^ass.  Let  tfe 
whole  of  the  outside  of  a  building  be  brick  wall  and  wire  Am 
and  with  as  little  of  exposed  metal  frames,  mullions,  transoms,  mi 
such  details  as  possible,  and  you  may  rest  in  perfect  safe^  insofar  ai 
eternal  attack  is  concerned. 

It  is  the  fashion  to  advise  wire  glass  only  for  the  windows  on 
narrow  alleys  or  for  windows  above  a  lower  and  combustible  build- 
ing. In  those  positions  it  is  absolutely  necessary;  but  you  may  judge 
what  a  poor  policy  it  is  to  dispense  with  the  wire  glass  in  the  win- 
dows facing  the  street,  when  I  tell  you  I  have  seen  fire  jump  across 
a  street  60  feet  wide,  go  straight  through  the  windows,  and  destroy 
the  building.  That  was  not  in  a  great  conflagration  either,  bi 
Baltimore  and  in  San  Francisco  I  have  seen  evidences  of  fires 
actually  leaping  across  spaces  100  and  more  feet  wide,  ^^ndovs 
right  at  the  ground  level,  like  store  windows,  suffer  least  from  fire 
across  a  street  If  the  opposite  buiklings  are  five  and  six  stories 
high,  your  windows  above  the  sixteenth  floor  suffer  little,  the  QUUD 
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attack  being  usually  from  the  third  stoiy  up  to  three  or  four  stories 
above  the  opposite  building. 

Roofing-  Common  sense,  that  most  necessaTy  of  fireproofing 
requisites,  must  tell  you  that  shingle  roofs  bum  easily,  for  sparks 
set  them  afire  at  a  very  long  range;  tar  and  pitch  composition,  it 
particularly  well  graveled,  will  not  yield  veiy  quickly  to  sparks,  but 
will  melt  and  run  off  under  moderate  heat;  slate  roofs  pop  and 
break  much  as  granite  does  under  heat,  though  no  mere  sparks  may 


affect  them;  copper,  tin,  or  other  metal  is  not  affected  by  sparks, 
but  will  buckle  and  pull  under  heat;  lead  will  melt  and  a  shower  of 
molten  lead  is  not  conducive  to  the  b&st  of  humor  on  the  part  of  the 
firemen;  asbestos  and  cement  shingle  is  cheap,  looks  just  like  wood — 
a  great  virtue  to  many — is  as  easily  put  on,  and  is  splendidly  fire- 
proof;  a  heavy  roof  (clay)  tile  is  the  only  thing  better  and  more  fire- 
resisting  than  asbestos  shingle,  but,  too,  it  is  the  most  costly  roof  of  all. 
Piers  and  Foundations.  All  piers  and  foundation  work  had  better 
be  of  concrete.    In  most  of  such  situations,  in  the  ground,  for  example, 
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fire  cannot  possibly  get  at  the  work,  and  where  fire  can  reach  it,  as 
in  furnace  rooms,  etc.,  it  should  be  protected  with  a  furring  of  tile 
or  with  a  layer  of  brick,  or  2.  inches  extra  of  concrete  that  may 
be  damaged  without  affecting  the  stability  of  that  pier  or  wall. 

Structural  Parts.  The  skeleton,  the  structure  proper,  I  con- 
tend, had,  better  be  of  steel,  while  others  with  equal  insistence  con- 
tend for  the  skeleton  of  reinforced  concrete.  In  either  case  every 
bit  of  that  structural  support  should  be  protected  from  fire  by  tile 
or  concrete.  The  floors  should  be  of  brick,  tile,  or  concrete,  the 
partitions  of  tile,  concrete,  wire  lath  and  plaster,  or  plaster  board, 
with  the  preference  in  the  order  given.  All  the  steel  work  should 
first  be  coated  with  cement  "grouting"  (cement  and  sand)  quite 
thin  so  that  it  may  get  into  everj^  interstice  and  thoroughly  protect 
all  the  steel  from  rust.  If  concrete  is  used  for  the  fire  protection 
make  it  thin  enough  so  that  there  will  be  no  voids  against  the  steel 
and  under  no  circumstances  use  cinder  concrete  where  it  will  be  in 
contact  with  the  steel.  Concrete  of  slag  and  clinker,  broken  brick 
and  terra  cotta,  crushed  trap,  granite  and  lime  stone  and  last  gravel, 
is  the  order  of  fire  resistance. 

Tile  Prciection.  In  tile  work,  porous  terra  cotta  blocks  only 
should  be  used  (the  clay  is  mixed  with  sawdust  that  is  burnt  out  in 
the  kilns  where  heat  of  2,C00  degrees  and  over  is  maintained). 
The  dense  tile  breaks  more  easily,  contracts  more  unevenly  and  is 
in  every  way  less  desirable. 

For  ceilings,  domes  and  broad  arched  surfaces  there  is  a  slab  tile 
— Guastavino  system — of  exceptional  beauty,  and  though  apparently 
light,  it  is  a  construction  of  the  very  greatest  strength,  a  finished 
structural  tile  splendidly  ada[)ted  to  church  groining,  bank  and 
other  domes,  viaducts,  etc.,  where  plastering  finish  would  be  out  of 
harmony  with  the  heavy  monumental  character  of  the  rest  of  the  work. 

Fire  will  expand  all  tile  covering  and  if  there  is  no  room  for 
that  expansion  at  the  top  it  will  "throw"  the  tile  out  and  attack  the 
steel.  There  should  always  be  a  space  left  open  at  the  top  of  the 
column  at  each  storj',  a  wide  joint  filled  with  asbestos  felt.  This 
will  not  bum  out  and  the  expansion  of  the  tile  will  merely  compress 
it  and  entirely  clase  that  joint. 

Floors.  The  floors  should  not  be  cut  and  butchered  for  pipes 
and  ducts,  these  being  laid  on  top  of  the  tile  or  concrete  floor  con- 
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stnicticm  and  embedded  in  the  filling  concrete  or  "built-up"  liln 
tile  filUng  upon  idiich  is  laid  the  finished  stiibce  at  the  floor,  a 
cement,  tile,  or  other  fire-resisting  matoiaL  Building  rtgolalioai 
permit  in  building  of  limited  heif^ts,  wood-finished  floon  chi  wooden 
aleepeiB,  buried  in  the  concrete.  It  is  bad  practice  fur  it  puts  jiMt 
that  much  wood  in  a  building,  fud  for  fire.  However,  beiiig  taw 
bedded  in  concrete,  it  bums  slowly  and  is  not  neariy  af  bad  pnaetiw 
as  wooden  wainscoting  or  wooden  ceiling 

..  In  stores  or  warehouses  where  the  basement.'^  are  to  be  filled 
with  goods,  and  even  where  a  sprinkler  system  is  insfalled,  it  is  i 
to  have  capped  bose-holes  in  the  first  floor  throng  which  wat«r  n 
be  hosed  into  the  cellar  at  different  points  without  the  Gremen  haw 
ing  to  go  into  the  cellar. 

Tbe  custom  of  having  great  open,  galleried  courts  in  stores  a 
ofBce  buildings  is  destruction-inviting.  Fire's  tendency  is  ever  upwai 
and  in  such  a  store  it  will  fairly  leap  from  cdlar  to  attic,  carried  I 
the  great  mass  of  combustible  goods  usually  found  in  stores, 
story  should  be  an  absolutely  isolated  unit  and  one  of  not  much  c 
5,000  square  feet-rthat  is  about  the  maximum  of  unbroken  i 
that  can  easily  be  managed.  Floor  areas  larger  than  that  should  t 
cut  up  by  fire  walls  and  doors. 

External  Light-Courts.  If  external  light-cotirts  are  dea 
the  walls  should  be  thick  enough  to  protect  the  steel  and  stand  flNi 
blast  of  6re  from  a  room  opposite  and  every  window  should  be  meld-'. 
sashed  and  wire^lazed.  External  light-courts  should  be  upon  ofN^I ' 
own  premises  or  facing  the  streets,  rather  than  facing  and  opernqf 
upon  a  neighboring  property.  A  joint  light-court  or  one  abuttillg 
upon  adjacent  buildings  is  an  extra  hazard. 

Stairs  and  -Elevator  Shafts.  The  stairs  should  be  in  an  endosed 
part,  a  stair  hall,  and  with  automatically  closing  fire  doors  at  eadi 
stoty,  doors  which  open  into  the  stair  hall  but  which  are  kept  dosed 
on  a  spring  or  other  device;  and  severe  penalty  should  be  the  portimi 
of  any  one  blocking  such  a  door  open. 

In  the  same  manner  elevator-shafts  should  be  endosed  in  fire 
walb  and  with  self-closing  doors  at  each  story,  or  else  with  iron 
frames  and  wire  glass.  The  great  prindple  is  to  keep  fire  from  com- 
municating from  one  stoiy  to  another. 

Halls  and  Exits.    In  long  halb,  such  as  are  needed  in  hotds, 
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for  instance,  self-closing  fire  doors  like  those  here  described,  placed 
at  intervals,  are  a  great  protection.  Main  stairs  and  elevators  should 
alwa^  be  planned  to  debouch  on  the  first  floor,  right  at  an  outside 
door  or  into  a  passageway  communicating  directly  to  the  street  and 
not  having  any  openings  thereto  from  stores  and  basements.  The 
©bject  is  to  provide  direct  exit  to  the  street  What  is  the  use  of  brings 
ing  people  in  safety  down  from  the  upper  floors  to  put  them  out  into 
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a  burning  first  floor  to  grope  around  trjing  to  find  the  exit  to  the 
street?  Make  it  direct  and  fireproof  so  that  people  leaving  the 
elevator  or  stairs  can  do  nothing  else  but  get  right  out  into  the  street. 
Remember  that  however  many  fire  escapes  are  provided,  the  tend- 
ency of  people  will  always  be  to  escape  via  the  route  they  came  in  by 
or  use  daily;  for  this  reason  the  importance  of  making  that  route 
the  safest  and  most  available  way  of  getting  out  is  evident.     It  is 
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remarkable,  however,  how  quickly  people  learn  to  have  confidence 
in  a  reasonably  good  building.  Sometime  ago  there  was.  a  fire  in  a 
well-built  Chicago  office  building.  It  damaged  some  ducts  and 
several  rooms,  the  whole  lire  department  was  there  and  much  hose 
was  stretched  and  there  was  great  excitement.  Of  course  many  oc- 
cupants hustled  out,  but  tenants  in  surprising  numbers  went  on  with 
the  routine  of  business  and  calmly  looked  at  the  crowds  and  firemen. 
They  realized  they  were  perfecdy  safe — that  the  building  could 
stand  anything  but  a  conflagration  test. 

Shafts.  Pipes,  ducts,  wires,  etc.,  should  be  carried  up  vertically 
in  fireproof  shafts  with  fire  doors  at  the  stories  where  openings  are 
needed.  It  is  surprising  to  find  so-called  "fireproof"  and  expensive 
buildings  with  such  ducts  made  of  wood,  continuous  boxes  from 
cellar  up  and  as  effective  in  carrying  fire  all  through  a  building  as  a 
wick  in  carrying  oil  to  a  flame  in  a  lamp  I 

Use  of  Wood.  Avoid  wocd  as  you  would  a  'pestilence ,  a  quaran- 
tined house!  It  has  been  common  where  wood-finished  floors  are 
used,  to  lay  such  a  floor  over  the  entire  story  and  then  build  the  tile 
fireproof  partition  wherever  needed  on  top  of  that  wood  floor.  And 
also  it  is  (juite  customary  to  build  into  such  partitions,  wooden  frames, 
jambs,  and  lintels  for  partition  windows.  Then  in  a  fire,  the  wooden 
jambs,  frames,  and  floors  would  burn  away  and  let  the  partitions 
down.  It  is  necessary  that  such  partitions  should  have  suitable 
foundations,  just  as  any  other  wall  should  have.  Set  them  ujx)n  the 
solid  tile  and  steel  or  concrete  floors;  do  not  wedge  them  tightlv 
against  the  ceiling  hut  leave  a  small  open  joint  of  asbestos  felt  at  the 
top  for  expansion  under  fire;  and  use  metal  frames  and  sash  and 
wire  glass  for  all  partition  lights. 

Interior  Woodwork.  The  tendency  to  use  fancy  and  expensive 
woods  for  interior  decoration  is  ingrown,  and  it  takes  an  effort  to  get 
it  out  of  our  systems.  A  "mahogany"  finished  parlor,  or  an  oak 
wainscoted  dining  room,  represent  the  top  notcli  of  most  housewives' 
ambition,  and  it  seems  rather  cruel  to  deprive  them  of  these  ap- 
parently harmless  luxuries.  Fine  marbles  can  also  most  cruellv 
suffer  if  a  fire  attains  any  fierceness  in  a  room,  and,  althcnigh  it  will 
not  burn  as  will  the  wood,  it  will  have  to  be  entirely  replaced. 
Therefore,  whatever  there  lias  to  be,  let  it  be  of  metal — metal  doors, 
metal  frames,  etc.      A   wood-filled  metal-covered  door  that  is  pai^ 
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ticularly  good  and  not  costly  is  on  the  market.  But  if  you  must  use 
wood  doors,  for  instance,  make  them  with  as  little  framing  and  or- 
nament about  them  as  you  can. 

General  Fireproof  Features.  Everything  burnable  or  damage- 
able you  put  into  or  alx)ut  a  building  lessens  its  firefrocfness  jqst 
that  much.  If  you  get  enough  of  it  in,  you  jeopardize  even  the  fire- 
resisting  structural  parts.  One  is  not  justified  in  calling  a  building 
fireproof  if,  after  a  surrounding  conflagration,  it  costs  40  per  cent  to 
(!0  per  cent  of  its  original  cost  to  put  it  in  habitable  shape.  Per- 
fection is  not  a  usual  accompaniment  to  thhigs  mundane,  so  an 
absolutely  perfect  building  is  a  rarity — indeed,  I  know  of  only  the 
one  before  mentioned,  the  I'nderwriters'  Laboratory  at  Chicago, 
in  the  entire  country — but  allowing  a  good  margin  for  human  falli- 
bility and  all  that,  we  are  justified  in  demanding  that  a  fireproof 
building  be  done  so  well  that  in  the  supreme  test — a  conflagration — 
not  over  10  per  cent  of  its  cost  value  will  be  needed  to  repair  it  and 
that  only  in  its  decorative,  non-structural  parts.  The  structure 
itself  should  be  intact,  and  the  building  should  provide  absolute 
safety  to  all  Hfe  within  it  and  to  the  major  part  of  its  contents.  If  a 
fire  is  of  internal  origin,  then  that  building  should  be  so  cut  up  and 
the  units  so  protected,  that  life  is  perfectly  safe  in  it;  the  occuprnts 
of  one  part  need  not  even  know  there  is  fire  in  another  part  and  85 
per  cent  of  the  contents  of  that  building  should  be  absolutely  safe. 

Few  terms  in  the  English  language  are  more  abused  than  that 
self-same  "fireproof".  Hotel  keepers,  whose  buildings  are  veritable 
tinder  boxes,  paint  those  fire  traps  with  some  advertised  fireproof 
paint  and  then  in  the  most  perfect  effrontery  proclaim  those  build- 
ings as  absolutely  fireproof.  Storage  warehouses  are  also  arch 
offenders.  Just  about  one  in  ten  is  even  moderately  safe,  but  was 
there  ever  one  that  did  not  proclaim  in  letters  six  feet  high  that  it 
was  "absolutely  fireproof?"  The  official  labeling  of  buildings  as  to 
their  class  of  construction,  as  has  been  already  described  and  advo- 
cated, would  stop  that  false  pretense  and  effectually  put  the  too-con- 
fiding public  on  its  guard. 

Wall  Finish.  To  go  on  with  our  ideal  building,  use  good  plaster. 
Well  applied  to  tile  or  concrete,  it  will  fill  all  cracks  and  be  just  that 
much  more  protection.  In  a  hot  fire  and  if  water  be  thrown  on  it, 
it  will  crack  and  fall  off  in  big  patches  but  it  will  have  protected  the 
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'  0tnictuTaI  parts  just  that  much  from  the  first  hot  bla^t.  You  cannot 
'.  depend-  upon  it  for  complete  fire  protection — although  many  igno- 
nuddy  do  so — but  it  is  helpful.  Every  coating  of  an  unbumable, 
'  even  though  damageable  material  which  is  put  on  over  steel  or  con- 
.  Crete  is  just  that  much  additional  protection.  A  good  overcoat  will 
•  keep  you  warm  and  protect  you  from  the  snow;  an  additional  coat, 
;  even  if  only  of  alpaca,  will  make  you  some  warmer  and  keep  the 
^    snow  from  wetting  the  overcoat. 

Then  let  your  decorations  be  in  colors.    A  good  artist  will  make 
.  your  walls  and  ceilings  beautiful,  symbolic,  warm  or  cool,  anything 
'    your  fancy  may  demand,  and  much  more  effectively  and  at  far  less 
.    cost  than  your  decorator  can  do  with  expensive  woods  and  precious . 
draperies  and  hangings.     If  you  have  the  money,  indulge  in  grand 
mural  paintings,  plastic  ornament,  panels  and  gildings  and  mould- 
ings; if  only  moderately  circumstanced,  judiciously  paint  your  plain 
vmUs  and  ceilings  and  be  happy  and  safe. 

Furnishings.    In  furnishing  use  the  same  good  judgment.    What 

is  the  use  of  filling  a  house  with  heavy  w^ooden  bedsteads,  cupboards, 

;   and  what  not,  and  hanging  endless  curtains  and  draperies  at  every 

-   door  and  window?    Greater  simplicity  is  far  more  attractive  and  much 

safer.    Think  of  the  many  serious  fires  and  accidents  to  people  you 

•hear  of  that  have  been  caused  by  curtains  blowing  against  a  gas  jet 

..,  i   or  being  ignited  from  striking  a  match  to  light  the  gas  or  a  cigar. 

' ;      There  are  all  kinds  of  fiuniture — office  and  store  and  house  furniture 

. ,  t   — made  of  metal,  pretty,  dainty,  light,  incombustible,  and  in  every 

•    .   way  superior  to  wood,  while  being,  in  the  long  run,  no  more  expensive. 

Such,  briefly,  are  the  general  principles  of  fireproof  construc- 

■^    ,   tion  and  their  application.     Use  nothing  actually  combustible;  if 

'^^  T'JOU  use  anything .  incombustible  but  damageable,  then  protect  it 

t  \  with  material  that  is  not  damageable  or  that,  if  it  be  damageable, 

7-  i   will  protect  it  and  be  easily  reparable  afterward. 

y  [    ■       Special    Requirements.     Theater.     Each  class  of  buildings,  as 

*       to  its  use,  has,  of  course,  requirements  of  its  own.     A  theater  has 

J  1  '.  inJBnite  details.    The  prascenium  division  must  be  an  absolute  cut- 

t..      off;  a  steel  and  concrete  or  asbestos  sliding  curtain  is  the  best;  all 

^  ^  ^  the  stage  that  can  be,  should  be  of  metal  and  brick;  there  is  l)ound 

"'   '-to  be  much  scenery  and  burnable  property,  so  that  the  stage  should 

.  .  ^hto-veally  a  great  flue  with  an  easily  opening  skylight,  automatic  pre- 
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feired,  and  of  large  size.  If  a  fire  gets  l)eyond  the  control  of  the 
stage  hands  and  special  firemen,  then  it  will  hum  the  scenes  and  all 
such  stuff  and  destroy  every  tiling  upward  and  the  smoke  will  pour 
out  of  the  skylight;  in  this  way  the  fire  will  spend  itself  upon  the 
stage  part  and  be  warded  off  of  the  audience  nx)m.  Here  we  have 
the  direct  opposite  of  the  store  or  office  building,  but  we  must  look 
upon  the  stage  as  one  unit  and  mast  deem  it  necessary  to  make  all  of 
its  structure  fire-resisting  and  that  which  is  not,  had  better  be  de- 
stroyed as  fast  as  possible  if  w^e  cannot  smother  the  fire  in  its  in- 
fancy. No  building  needs  greater  w^atchfulness  than  the  theater.  The 
auditorium  is  to  be  considered  as  another  single  unit,  but  there  is 
nothing  about  it  one  cannot  cope  with  sua^essfully  if  he  but  follow 
the  general  principles  laid  down. 

Church.  A  church  is  one  large  unit  but  easily  handled;  make  it 
incombustible  internally  and  fireproof  externally.  There  are  no 
goods  stored  in  it  or  any  possibility  of  internal  fire  if  the  structure 
itself  will  not  bum. 

Assembly  Halls.  In  all  theaters,  churches,  halls,  and  such 
places  of  public  assemblages,  there  must  be  ample  provision  for  the 
rapid  exit  of  the  people,  for  in  the  l^est  fireproof  building,  someone 
may  inadvertendy  or  involuntarily  start  a  panic.  Rven  though 
there  be  no  fire  but  merely  a  false  alarm,  terrible  things  may  happen 
in  a  trampling,  unordered  mob.  Therefore,  provide  plenty  of  stairs, 
or  better  still,  inclined  planes,  from  every  gallery,  and  if  they  lead 
outside  so  much  the  better.  The  proportion  of  door-openings,  aisles 
and  all  such  details  will  be  found  in  the  regular  text  of  **(\)nstruc- 
tion  of  Buildings"  and  are  also  specially  laid  down  in  the  building 
laws  of  all  first-class  cities.  Under  no  c-'rcumstances  should  any  such 
laige  hall,  theater,  or  church  Ik*  more  than  one  story  al)ove  the  street. 
If  it  can  be  built  right  on  the  street  level  with  no  steps  at  all,  so  much 
the  better. 

Holds.  Hotels  have  to  be  most  carefully  studied;  new  prol>- 
lems  arise  in  every  building  plannwl.  Rut  a  careful  analysis  of  w^hat 
is  specifically  re(|uired  in  ea<?h  case  and  an  ^'application  of  common 
wense**  will  produce  sane  solutions  for  every  problem.  Renieml)er, 
thou^,  that  if  the  provision  of  large  means  of  es('ai)e  is  nec(»ssary 
in  the  theaters  and  halls  and  churches,  how  much  more  n(H:'essary 
are  they  in  hotels  and  apartments  where  people  spend  much  time 
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asleep.  The  greater  ruiniht-r  of  hotel  fires  occur  l)ctween  10  P.  U. 
and  6  A.  M.  Nothing  should  ever  induce  onp  fo  leave  any  open- 
ing from  one  story  to  another,  [and  easy  stnirs  Hnd  elevators  should 
be  provided  in  what  might  he  called  "exti'avagant"  numbers.  Tbe 
stairs  must  not  be  in  one  place  between  two  stories  and  somewhere 
else  between  the  next  two  stories,  but  continuous.  «  hnudrnil  which 
one  can  talce  l,<>U  <■/'  . ■  ■  .'    '  ■■■  ■       '■  ■  ■       '■  ■  ■      //"■  <iltir  I"  Ihc  Mrret. 


No  detail  is  too  insignificant  to  deserve  study  and  attention. 
For  instance,  it  is  deemed  a  simple  enough  matter  to  place  a  tank 
upon  a  roof,  a  supply  of  water  for  house  and  sprinkler  purposwf. 
To  make  such  a  tank's  supports  iron  instead  of  wood  is  also  sensihir 
and  a  mast  commendable  thing  to  do.  But  metre  is  needed.  If 
those  iron  supports  are  not  protected  from  rust,  painted  from  timp 
to  time,  they  will  give  way  and  down  will  come  the  tank.  That  wa.' 
the  cause  of  a  recent  and  grave  disaster  at  Montreal.     Tanks  impm- 
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periy  buih,  improperly  supported,  and  otherwise  thoughtlessly  in- 
stalled have,  in  just  ten  years'  time,  done  fatal  damage,  destro^'ing 
one  or  many  lives  and  b«ng  the  cause  also  of  most  serious  con- 
flagrations, in  forty-five  instances.  Yet,  not  one  out  of  a  hundred 
thousand  [»eople,  people  interested  in  building,  too,  ever  ^ve  more 
than  a  passing  thought  to  the  proper  construction  and  support  of 
the  tank. 


RreprtMrf  Homes.  Of  all  cla-sses  of  buildings,  houses  contribute 
by  far  the  greatest  number  to  tire. 

Every  wise  womun  buildeth  her  house     ... 
a  wide  house  and  large  chuni1)ers.  and 
cuttetb  out  windows:  und  il  is  ceiled 
with  cedar  and  painted  with  vermilion. 

You  see  that  even  in  (he  time  of  -Jeremiah  the  women  wanted 
big  rooms  and  many  windows  and,  undoubtedly,  innumerable  closets, 
cubbyholes,  and  cosy  comers —probably  more  than  some  of  (heir 
good  husbands  could  well  pay  for.  In  a  great  many  respects  the 
women  of  those  days  differed  not  from  those  of  our  own  time.  In 
building  a  house  today  the  average  woman  wants  ju.st  about  three 
times  as  many  rooms  as  .she  can  possibly  get  for  the  money  which 
the  family  has  set  aside  to  build  the  home;  however,  I  will  have  no 
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t|U«rrel  with  her  as  to  the  number  of  rooma  she  wonts  and  thinkn 
she  ought  to  have,  where  the  flagpole  ou^t  to  be,  the  particutw 
location  of  the  kitchen  sink,  or,  for  that  matter,  even  the  painting 
(^  her  house  "widi  vermilion,"  but  I  am  going  to  scold  about  the 
"ceiling  of  that  house  with  cedar." 

The  Hebrews  of  old  built  almost  exclusivdy  of  wood;  even 
Solomon  built  his  magnificent  temple  of  cedar  and  costly  dmbeis, 
and  as  a  result  we  have  abaolutely  nothing  in  the  way  of  historical 
remains  of  those  days.  Our  fathers,  at  least  those  who  dwdt  in  this 
country,  also  built  nf  wood,  for  the  same  reason  that  the  Hebrem 
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di<l-  il  wa-s  the  niitst  availiiblo  nintorial— and  we  have  clung  to  that 
liiibit  as  we  cKiip  to  iiiaiiy  hnbils,  without  rh\Tiic  or  reason.  True, 
(■lu)>lK>unlin^  and  shingles  may  I>c  very  urti.stieally  combined,  and 
(here  arc  in<leit]  s(»nio  very  tasty  frame  homes  wherever  we  may  turn 
onr  eyes,  liut  none  of  these  homes  si>  built  are  anfc.  In  the  hearts 
of  larjje  cities,  and  within  certain  z«>nes  outside  of  those  hearts  e\"en, 
such  lionies  are  n<it  jHTunttetl,  hwaiise  of  the  dangerous  charactn 
of  tiu'ir  constniction.  In  the  sulnirlis  they  an-f.\poscd  lo  the  dangns 
of  fiix'  from  within  niul  innimierahle  dangeis  from  adjacent  Gies, 
though  the  lire  th-{wrtnieiits  in  most  cities  are  so  well  oi^nized  that 
total  loss  L-«  far  less  fntjiicnl  tliun  formerly,    \\'hen  (Hice  a  house  so 
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constructed  catches  fire  there  is  small  hope  for  it,  for  few  country 
places  have  any  semblance  of  fire  protection,  and  the  result  is  total 
loss.  Something  like  80,000  houses  burned  down  last  year  in  this 
country.  True,  42,000  of  those  were  insured  and  the  people  got  some 
balm  with  which  to  soothe  their  lacerated  purses,  but  remember  that 
for  every  dollar  a  community  gets  from  the  insurance  companies  it 
has  paid  in  to  those  companies  three  dollars  in  premiums. 

Men  are  learning  by  hard  experience  the  folly  of  flimsy  building. 
It  is  one  of  the  national  crimes.  Apart  from  the  Chinese  and  Japanese 
few  people  on  earth  have  built  as  pooriy  as  we  did  some  years  ago — 
and  many  of  us  still  do  it  when  we  are  not  deterred  by  the  law.  Busi- 
ness men  have  come  to  realize  the  tremendous  loss  of  property  that 
is  chargeable  to  inferior  construction  and  the  result  is  a  general 
demand  for  better  buildings,  more  fireproof  construction.  Some 
cities  have  advanced  far  enough  along  the  lines  of  progress  so  that 
they  will  not  permit  any  but  fireproof  construction  within  rather  wide 
limits. 

But  our  women  still  insist  on  having  wooden  houses,  with  their 
more  or  less  elaborate  wood  trimming  inside,  wooden  porches  out- 
side, shingle  roofs,  "ceiled  with  cedar"  in  the  fullest  sense  of  the  word 
and  made  just  about  as  inflammable  as  it  is  possible  for  an  in- 
genious architect  to  devise — and  our  houses,  therefore,  contribute 
verj'  largely  to  the  annual  ash  heaj).  I  am  not  contending  for  merely 
the  elimination  of  wood  in  the  exterior  finish  and  construction  of 
houses.  Many  people  believe  that  the  moment  they  have  their  out- 
side walls  of  brick  or  stone,  and  the  roof  of  slate  or  tile,  their  homes 
are  fireproof.  The  floor  joists,  the  partitions,  all  the  interior  fram- 
ing and  finish  are  of  wood  and  become  as  dry  as  tinder  in  the  course 
of  a  few  years.  The  spaces  between  the  rafters,  floor  joists,  and 
partition  studdings,  are  just  so  many  flues.  No  sooner  is  there  a 
little  fire  in  the  cellar  or  kitchen  or  some  out-of-the-way  corner  than 
— pst!  there  it  is  in  the  roof  and  all  over  the  house.  Lives  are  endan- 
gered and  much  that  the  good  housewife  holds  dear  is  destroyed, 
though  the  house  itself  may  [)ossibly  be  repaired.  On  that  account 
do  I  aim  my  bolt  at  everything  that  is  wood  or  inflammable  or  dv- 
structible  by  fire  in  a  house. 

The  exterior  walls  should  be  of  brick,  terra  cotta,  or  concrete — 
stone  may  be  used  under  onlinary  circumstances — while  the  floors 
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and  partitions  and  loofo — all  the  oonstructionf  in  fact— ahould  be  of 
absolutely  non-inflammable  materials.  And  all  this  piotectioD  costs 
but  veiy  litde  more  than  the  flimsy  oonstructiQii.  Conditions,  of 
ooursci  differ  in  the  various  parts  of  the  country,  biit  as  a  geneial 
average  I  may  say  that  a  thoroughly  fireproof  house  will  not  cost  (m 
its  initial  expenditure)  more  than  7  per  cent  over  the  cost  of  the  usual 
wooden  structure  with  wooden  joists,  stud  partitions,  and  lath.  TUc- 
ing  into  consideration  the  fewer  repairs  required  to  keep  such  a  house 
in  condition,  its  far  longer  life,  the  lessened  insurance — if,  indeed, 
any  be  carried — ultimate  investment  in  a  fireproof  house  is  not  neariy 
as  much,  anywhere  in  the  country,  as  that  in  an  ordinary  structuie. 
Many  times,  in  fact,  the  initial  cost  of  the  better  mode  is  even  no 
greater  than  that  of  the  poor  one.  A  number  of  fireproof  houses 
have  just  been  completed  in  Pittsburg.  They,  have  cost,  ready  for 
occupancy,  S4,500  each,  and  that  includes  some  few  little  extras  that 
have  been  thought  of  as  the  building  went  on.  The  lowest  bids  on 
those  houses  for  wood  construction  were  $4,000  and  $4,125. 

Whyl  anyone  can  figure  it  up  for  himself.  In  the  ordinary  dtjr 
house  the  wide  span  floors,  for  instance,  have  12-inch  joists;  between 
those  joists  there  is  laid  12  inches  of  cinder  concrete,  or  other  ncMSc 
deafening  material,  in  the  endeavor  to  lessen  the  noises  from  over- 
head; there  is  a  rough  flooring  on  top,  with  a  finished  narrow-strip 
maple  flooring  covering  that,  and  plastering  on  the  under  side  form- 
ing the  ceiling  of  the  story  l>elow.  Now,  such  a  floor  and  ceiling  in 
the  completed  stage  cost  here  in  Washington  40  cents  a  square  foot 
There  will  he  a  variation  of  two  or  three  cents  in  different  localities. 
Eliminating  the  maple  floor,  taking  out  the  deafening,  and  using  a 
finishwl  piue  floor,  as  is  done  in  the  cheapest  kind  of  dwellings,  you 
have  an  expenditure  of  at  least  28  cents  a  square  foot.  Partitions 
built  of  2  by  4  wood  stud,  wood  lathing  both  sides,  and  plastered 
both  sides,  will  average  20  cents  a  square  foot  pretty  much  all  over 
the  countr}'.  So  much  for  wood.  In  fireproof  construction,  tile  and 
concrete  spans  finished  with  an  asbestolithic  or  granolithic  or  other 
incombustible  pla^stic  flooring,  the  under  side  of  the  floor  plastered 
and  all  finished  in  go(xl  shape — fireproof  and  vennin-proof — cost 
from  2()  to  28  cents  a  square  foot.  You  see  that  the  general  supposi- 
tion that  fireproof  constniction  is  exceedingly  costly  is  erroneous. 

I  am  not  advocating  anything  stardingly  new,  nor  a  great  reform 
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mrrf  Floor 


Second  ^Cpor 


HOCSB  "A." 

TbtM  ilNtclM*  k'it  th*  raB|b  itadEM  tor  tba  piini  of  •  flnproof.  IS.OM  botili  In  ParUtnd,  On. 
Tka  rin  ot  tb«  rooau  li  mirkid  en  tacta.  "A"  li  tba  aatnim  porcli — ccmaat  floor,  eoncrita  lUipi, 
«tc.  "D"  ud  "C  ira  tba  rwaptlon  ball  and  llbrarj,  or  IItIde  room.  "a~  la  tba  parlor  aod  "B" 
tk*  dtnlBf  room.  Tbaw  rooma  eommaDlcata  bj  alldlni  doon.  ao  tbaC  abiolnte  prlracr  cu  b* 
Mcomd  1b  aatb.  -f  la  tba  kltcbaa  and  "O"  tba  pantrj.  "S"  la  a  flicd  Icatxix.  aaamalad-brick  llsad. 
•V  ■  coat  doaat,  "V"  •  [1111a  mufrratoTT  off  (ba  dlBini  room,  "W"  a  back  opan  porcb  and  "X" 
•  lattlc»4Bd0Ma  porcb.  FeopI*  will  k««p  babj  canlafta,  lawn  movara.  ate  on  a  porcb,  ao  mifbt 
■■  wall  (iTa  tbaa  a  placa  to  do  11  property.  "K"  li  tba  atalrwar.  It  la  ao  Iron  atair,  aaelofWI 
!■  tUa  partUlon  wllb  aalf-cloalai  doon,  aod  tba  aaab  In  tha  doora,  UtIiir  light  lato  tba  Mil, 
-C,"  la  micd'Wttb  wired  flaaa.  Tb«*  p«opla  aia  unilbla  and  ara  olltlai  to  toitfo  tba  deHflitu  ot 
B  draotbt},  dlrt-commuDlatlD(  and  dapfiioiu  En  caaa  ot  tire,  bat  .elaborate,  opab.  omamaotal 
■talnraj.  Tbaa  doaad  off  tbera  la  not  tba  at1|btiat  poailbJe  daofer  of  flra  commoDLfatliif  rrom 
Moc7  to  alorf,  Tbia  ataltwaj  aerrea  all  parpoaaa.  Tbere  >a  aecaaa  to  it  Iiom  tba  pantrj ;  It  a1a4 
(oaa  oo  down  Into  the  batemant  Tban  la  ■  lindlni  at  tba  frouad  leial,  ao  Ibat  tba  b«n  max 
ewa  la  tbat  waj  and  fo  op  to  tbair  rooma  witbout  tracking  dirt  all  tbroagh  tba  boaaa.    Th* 

Ml  mid  Boor  ahowa  badroomi      —     -    —    • 

T*  aBd  "R."  batbrooia  at  ' 

loor  or  attic  tbara  ara  two  rooma  lor  bora,  a  trunk 

la  tba  hutKtBt  that*  l*  a  laiudrr,  «  tanice  looo.  c 


toiace  room  and  aananta'  qnaitara,  and 
la  and  a  workibop. 
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in  buikting  mAteriat,  nor  anything -of  that  srart;  but  am  ainiply  lupqg 
the  8dopti<Hi  of  as  sensible  a,  mode  (rf  constnictioo  m  our  bouses  u 
we  have  gotten  into  the  way  (rf  using  in  our  laiger  buildings.  Build- 
ing fireproof  houses  has  become  as  necessary  as  the  building  of  fire- 
pioof  stores,  hotels,  apartmenfr4iousefl  and  other  pUcea  of  a  siniilar 
Dature.  It  ia  not  sensible  to  keep  mi  building  with  old  flimay  methods 
eipoHJi^  life  and  jnoper^  to 
the  dangeis  that  we  loiow  an 
ever  present,  as  we  have  done 
in  dw  past  from  motiTCa  of 
allied  economy,  that  have  in 
reali^  proven  to  be  the  rant 
est  extravagance.  All  diat 
I  am  advocating  is  diat  die 
ladies  for^o  the  little  fdeas- 
ure  Ih^  may  derive  fmn 
their  dainty  minarets  (rf  shingle, 
scroll-saw  omamoits,  beautiful 
green  stuned  shingle  mdes  to 
their  houses  and  the  endless 
wood — wood — wood  trimming 
and  finishing  that  is  ^mply 
pret^  because  we  have  grown 
us»l  to  it,  1111(1  allow  the  substitution  in  place  of  all  this  highir 
combustible  material,  of  other  materials  that  wilt  not  bum  and 
that  are  not  damaged  if  an  incipient  fire  does  occur  in  the  house  fur- 
nishings, carpets,  etc.  Brick,  tile,  and  concrete  are  the  materiab  that 
fulfil  that  requirement,  and  if  they  are  used  almost  exclusively  in  the 
structural  parts  of  a  house,  slate,  stone,  and  metal,  that  are  damage- 
able by  fire,  may  be  used  with  more  or  less  generosity  in  decorative 
ways  because  the  possibility  of  their  being  damaged  is  virtually 
eliminated  by  the  use  of  brick  and  tile  construction. 

Do  not  imagine  for  a  moment  that  the  fire-resisting  materials  are 
the  unyielding  things  that  you  have  perhaps  heretofore  thought  them  to 
be,  believing  that  a  wooden  house  was  the  only  one  that  could  be  made 
"pretty".  The  substantial  homes  are  by  theirveiy  nature  far  more 
beautiful  and  in  the  handsof  a  skilled  designer  become  the  most  plastic 
and  responsible  medium  for  the  very  highest  expresstcm  of  our  art. 
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Fireproof  House  Plana.  Here  is  an  illustration  of  a  fireproof 
house  plan;  call  it  "A."  This  bouse  "A"  is  to  cost  not  one  penny 
over  $8,000.  The  sizes  of  the  rooms  are  indicated  on  the  sketches. 
It  will  be  absolutely  fireproof  in  that  not  one  inch  of  wood  will  enter 
into  the  construction,  but  even  in  such  a  house  there  is  the  possibility 
of  quite  a  fire.  There  b  always  a  mass  of  furniture,  draperies,  and 
carpets,  and  until  such  things  are  made  of  steel  and  woven  of  asbestos, 
incipient  fires  at  least  are  possible,  and  very  probable,  where  servants 
are  n^igent  in  handling  fire  and  where  the  ubiquitous  small  boy 
loves  to  play  with  the  matches.  The  great  danger  with  an  incipient 
fire  in  a  room  is  that  it  will  spread  and  particularly  upward  if  it  is 
in  the  lower  stones.  In  a  great  cotton  warehouse,  for  instance,  all 
on  one  floor,  it  will  take  hours  and  hours  for  that  cotton  to  be  con- 
sumed, while  the  same  amount  of  cotton  placed  in  a  five-  or  six-story 
warehouse  with  stairways  and  elevators  opening  in  on  every  floor 
will  be  totally  consumed  in  as  many  minutes  as  it  will  take  hours  in 
the  other  case.  The  main  tendency  of  fire  is,  of  course,  upward, 
and  the  most  potent  agent  in  its  spread  in  a  house  is  the  omnipresent, 
openwork  stairway.  So  that  even  in  this  fireproof  house  I  enclose 
the  stMrway  in  a  fireproof  parti- 
tion, and  the  windows  opening 
from  that  stairway  hall  "H"  into 
the  other  parts  of  the  house  are 
of  metal  sash  and  wire  glass  and 
the  doors  opening  from  the  other 
rooms  are  automatically  self- 
closing,  fireproof  doors.  The 
thing  is  that  a  person  going  up  or 
down  stairs  has  to  open  a  door. 
It  may  be  deemed  a  slight  in- 
convenience, but  some  day  that 
very  act  may  mean  the  saving  of  your  children's  or  your  own  lives. 
Even  if  you  still  persist  in  building  of  wood,  you  should  close  off  your 
stairways  so  that  every  floor  may  be  a  separate  entity  and  the  stair- 
way not  a  means  of  immediate  communication  of  fire  from  below. 
Apart  from  the  fire  question,  did  you  ever  stop  to  think  that  the 
open  stairway,  while  peihaps  rather  attractive  esthetically,  adds  just 
about  15  per  cent  to  your  cares,  work,  and  inconvenience?    Every 
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Kin.  UO.     Plans  and  Ui.iicripL>ui>  »l  Htnuc  C 


"ROUBE  "C." 
ti  <inc  ot  a  to*  or  *t|h(  hnuut  for  PblUdclphla.  Thtj  art  lOiTS  Utl. '  Tbcf  will  mri  ibMl 
17,600  Mcb,  wilt  tK  ratbcr  nlnlf  BDlahid.  atnolutelT  arcproot  in  cnaatrncHoo  tdd  will  ml  Mr 
■bant  ITO  a  moolh.  Otw  «nwr«  at  iwa  (ifp«  aboK  lot  «lrt«  Inlo  natllnilt  "A."  T»  tk«  iV* 
tbcn  la  the  min'j  llbcarj  or  amaklDi  coom.  M  "C"  la  lb«  rt«*pllon  hall,  "I>"  l>  tlw  ■(■Intft 
"H"  tht  kllchro,  "K"  tb»  p*DIrj  and  "O"  afrrant'i  n»m.  The  lot  talLa  a<r*r  to  tiM  wmr,  m 
that  Ibera  la  a  aub-liaaeincDt,  accnilblt  bj  alalrwar  "G"  and  In  which  will  be  tha  haatla«  ^at 
laundrr.  aemot'a  bath,  coal,  etc.  The  Mtconi  floor  haa  double  parioci.  "NN."  oa  Ika  (rose,  dl^ 
roMP  at  "I.,"  atrrlDi  room  at  'T."  The  dumb-waiter,  "J."  accrca  all  tb*  atorlc*  In  Iha  kaw. 
carrjlBf  in*ala  [n  caK  ot  alclinFia  to'  tht  upptr  atorlH  and  coBTcnlcnt  tor  olbcr  hoaacbMd  pirpa^ 
Tha  panlllDBf  around  It  aia  fireproof,  ,aDd  II  la  doMd  vltb  an  autDmallcalljt  atlf-rlaalM  <Mt 
at  oerr  atorj,  lo  that  there  ia  do  daaiec  ol  fire  commnaleailDD  br  (bat  tntaa*.  Tba  alalca  at  IT 
are  well  llibitd,  but  encloaed  Id  a  room  by  ihenutire*  and  with  a  ailf-cBdnlav  dsor.  a»d  aiK 

tha  purpoMv  oC  tbe  bouae ;  no  need  ot  back  alalia.  Note  alao  that  at  "K"  are  laldea  aa  ttt 
walla  and  a  plalCorm  cleTalor,  (eared  lo  a  block  and  tackle  on  iho  not  and  wertad  bf  km- 
power.  In  tha  baltwar  on  Ibe  Brat'  Door  and  all  the  other  aiorlea  bj  ibia  rrelcbt  elctatar  la  a 
window  openlDi,  full  alie,  a  Fitncb  aatb.  and  tbe  Idea  la  that  InmoTlDE  tDmliura  or  otber  kaMT 
IblDfa  there  la  no  lugElD|  up  aofl  down  the  italn.  A  plana  or  other  bulkj  piece  la  carrlad  akat 
th*  IcTel  troD)  the  troitt  door,  put  onto  Ibia  plairorm  elevator  and  bolated  np  lo  tha  atonr  daAii 
and  there  carried  out  on  tbe  lerel  without  much  ado.  Tbf  third  floor  baa  bednoma  at  -P,  VT 
and  "B."  witb  cloaeta  at  "O,"  -O"'  and  batUrooni  at  -8."     "P"  or  "R"  maj  b*  uaed  aa  alitlnf  teaa 

cloaeta  at  "O"  and  a  batfa  at  "S."  Tbe  alalra  (o  od  up  to  an  altle  tbat  can  ba  oaad  (or  atocaia 
pnrpoaea.  Tbe  apace  for  the  freight  eleiaior  bolit  "K"  la  as  arranged  tbat  aoma  tloa  tha  tka  awwt 
will  Inatall  an  electric  paaaeoger  elentor.  BulldlBg  a  wall  at  tbe  back  trllt  ba  all  tb«  rkaiT 
neccaaari  la  eouttuctloD. 


FIREPROOF  CONSTRUCTION 


123 


time  you  sweep  a  room  in  the  upper  stories  you  are  merely  transferring 
dirt  to  your  lower  stories.  The  stairway  means  a  draught  all  winter, 
the  addition  of  about  12  per  cent  to  your  coal  bill,  and  oftentimes 
the  addition  of  a  very  large  percent  to  your  doctor's  bills.  Besides, 
with  the  open  stairway  it  is  impossible  to  shut  off  the  upper  floor 
when  you  have  company  below.  Altogether,  I  consider  the  open- 
stairway  feature  one  of  the 
worst  in  our  modem  house  con- 
struction —  a  menace  to  life, 
health,  comfort,  and  peace  of 
mind.  This  house  "A"  Is  merely 
typical,  a  thousand  modifications 
of  the  plans  are  possible,  and, 
indeed,  any  plan  of  a  house  may 
be  easily  modified  so  that  the 
materiab  used  may  be  non-com- 
bustible, the  means  of  communi- 
cation of  fire  may  be  eliminated, 
and  your  hoase  may  become  a 
fireproof  one. 

In  the  crow<led  resident  jxir- 
tions  of  cities,  firepr(M)fi'd  houses 
are  even  more  nwessary  than  in 
the  suburks.  Sketches  of  (he  fl(«»r 
plan  of  house  "C"  are  studies 
made  of  a  row  of  etglit  houses  in 
Philadelphia.  The  construction 
will  be  absolutely  fireproof,  the 
stairs  enclosed,  well  lighted,  and 
furnished  with  automatic  door.'i  in 

fireproof  partitions  between  .stairs  and  halls.  Usually,  with  front  and 
back  stairs,  a  little  over  one-fifth  of  the  available  floor  space  is  thrown 
to  stair  room.  By  a  rather  iiif;enious  arrjuigement  it  will  be  observed 
that  in  this  hou.se,  as  in  house  "A,"  the  one  stairwiiy  is  made  to  serve 
all  purposes  and  can  be  made  so,  not  only  conveniently,  but  with 
absolute  satbfaction,  eliminating  the  necessity  for  scnants  passing 
through  living  room-s  to  get  to  the  stairway,  as  is  unavoidable  ordi- 
narily where  but  the  one  stairway  is  iisid.    All  the  windows  in  the 
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i-  tqrtund  ffloor.  .  TikX  FIooi-.  ■  Stconi  ntKH*- 


d  DfBFription  of  Hou» 


EDllrclT  conn  ■  lot  25  Irtt  troat,  100  frtt  dcrp,  backlos  on  >a  4ll«}.  Son*  llfbl-  Is  BbulM' 
|D  lb*  opiwr  slorlM  oo  the  l«fi  ot  the  plan  by  biilDf  wlDdowa  In  ib«  pcrljr  •all  Mots  lb*  >d>ilBlic 
rnldtnce.  wbllt  on  Ib«  rlibt  Ibcre  !■  ■  vfrjr  not  rHldtnce  ihown  on  tbe  crennd -Door  plan  ■(  -P.' 


T.food  llfb'ini  or  I 


I  iht  flni  Boor  at  "S"  oTrrlapa  tba  lot  aad  I*  atUAil 

■t  "A,"  Ur.  K.'a  library  aad  oOitt  at  "B,"  reception  room  ,al.  "C."  bnllwar  at  "E."  coal  rlowt  at 

■■■f,"  paaifnger  eley«lor  at  ■'ll/'  kitchen  at  -l.,"  diimli  waiter  a(  -K"  and  cloMd  lUlr  *t  "J."  vtM 

toilet  roomi  off  o(  thcae  roomi,  Fl rat  floor  pton  ihowi  the  (rand  drawlnf  num  at  -T'  u<  Ikt 
dlDIm  room  at  "K."  coDaervilwy  al  -a."  aerylng  room  at  "L-  and  breaMait  rooa  at  "Q."  Eltnlir 
at  "U"  and  iKIrway  at  "J."  Some  IndlcalloD  of  the  csllinc  trfatment  Is  ibowB  oo  vlan.  ttaat 
l9«r  ibow*  faollj  alttlDg  room  llDcd  *l(b  bookabelrea  at  "X."  Mn.  U.'a  atwiof  ud  wrillBt  n>^ 


FIREPROOF  CONSTRUCTION 


125 


Third  IHoor- 


Fourth  Flow- 

PLANS  or  HOUSE  "B** 


FI/lH  Floor 


Fig.  69.     Plana  and  Description  of  House  B 


at  "W,**  day  BurMry  at  "U/*  with  the  two  young  gentlemen's  rooms  at  "V  V"  aod  bathroom  at 
•X*,"  with  shower,  etc.  Third-floor  plan  shows  Mrs.  H.'s  bedroom  at  "V-e,"  Mr.  H.'s  at  "V-5,"  with 
prWate  bathroom  at  "G/*  shower,  etc..  nursery  room  for  baby  4win  boys  at  "V,"  nurses*  rookn  at 
-V.2"  *nd  rooms  for  two  little  girls  at  ••V-3-4,"  closets  at  **F,"  bathrooms  at  "O,"  elevator  "D." 
domb-walter  "K"  and  stairs  at  "J."  Fourth  floor  shews  the  young  lady's  room  at  "V-10."  with  private 
tethroom  "G,"  guest  chambers  at  "Y-7-8-9."  billinrd  room  at  "Y."  FIfih-floor  plan  shows  housekeep- 
«r't  and  butler's  rooms  at  "V'1102."  bathroom  at  "G."  "ZZ"  ordlDurily  gymnasium,  but  also  used  a* 
ballroom.  **G-2"  Is  a  plunge  and  shower  bath.  Tbe  stairs.  dumbwaltiM*  and  passenger  elevator  are 
AOt  only  enclosed  In  flreproof  partitlcns,  but  also  have  automatically  self  closing  doors,  so  that  there 
Is  BO  poaslblllty  of  flre  communicating. from  story  to  story.  Plus  all  this,  Mr.  H..  who  has  been  burned 
out  three  times  In  his  life,  .has  a  flre  escape  at  "N."  All  the  windows  at  the  sides  and  back  of  the 
honee  are  of  metal  sash  with  wire  glass,  and  apart  from  the  furniture  In  the  house  there  Is  abeo- 
Ivtcly  nothing  In  the  construction  that  is  combustible.  The  exterior  shows  a  very  plain,  but  tather 
taprcMlve  front,  not  overomaroeoted,  and  a  house  that  carries  the  Idea  of  solid  dignity  and  repose 
n,t^  than  any  ostentatious  display  of  wealth.' 
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Eg^t  courts  that,  as  wQl  be  observed  on  Hx  third-floor  plan,  ate- Jaige 
and  si^tlyiftre  of  metal  saah  and  wire  ^ass,  and>  every  pieeaiitian 
is  taken  to  avoid  possible  fire  damage  from  within  or  frna  witfi- 
out  The  dumb-waiter  ia  arranged  with  automatic  dooia,  as  are 
all  other  tmeningB  thiourit  thtf 
floors.  Any  (me  of  tfie  dues  ^ 
teriors  shown  would  fit  mdi  a- 
piatt. 

House  "B"    is  of 
tl)at  many  may  be  interested  ifl 
but  that,  unfortunately,  few  t 
able  to  build.     It  is  the 
dence  (for  tbe  winter  moiidl 
of  Mr.  H.,  a  wealthy  man,  i 
spends   only  a   few    months'* 
the  height  t>f    the    »p«^ton  ■ 
Washington,  and    who  inte 
this  house  not  nnly  as  a  t 
during  these  periods,  bat  i 
place  of  very  sumptuous  eDH 
taiiiing.     He  has  In-en  i 
out  of   house  and   liome  llill 
times  in  his  life,  so  that  he  i 
an  easy  convert  to  fireproof  a 
stniction.    More  than  that,  | 
ha-s    given    the    subject   'MM- 
study,  under   proper  ^tectiM,'- 
and   has  become  an  enthusiast 
on  the  subject     The  sketfjiea 
for  the   plans  and  exterior  are 
but  the  first  rough  studies  and  are,  therefore,  susceptible  to  some, 
though  not  many,  modifications.    I  believe  I  am  safe  in  saying  that 
the  house,  when  completed  next  year,  will  be  the  nearest  absolutdy 
fireproof  residence  that  has  yet  been  constructed  in  the  coimtry. 
Not  only  are  the  constructive  features  to  be  fireproof,  but  the  fin- 
ished floors  are  to  be  of  as)>estoltthic  cement,  marble  mosaic,  and 
other  such  materials;  the  window  sashes  are  all  to  be  of  metal  with 
the  glass  on  the  sides  and  the  rear  of  the  house  wired,  and  the  door 
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casings,  etc.,  will  lie  moulilrd  and  ornamented  in  Keene's  cement, 
with  the  il(»ors  themaelves  nf  preiS-sed  metal.  There  will  not  l>e  $.50 
worth  of  woodwork  in  tins  entire  house  which  I  estimate  will  cost 
somewhere  ahont  $6(),(XH),  exclusive  of  -certain  luxuries  demanded 
by  the  ow^ler,  The  exterior  of  the  house,  as  will  be  noticed,  is  almost 
severely  plain,  a  feature  which  is  in  much  better  taste  than  the  usual 
over-ornamentation.    Many  sjiecial  features  of  interest  will  he  noleil 


Pl«.  Tl. 


in  the  general  arrangement  of  this  house.  Some  may  wonder  at  the 
absence  of  grand  monumental  stairways.  That  is  a  detail  wliich 
is  absolutely  eliminated.  There  is  a  passenger  elevator,  arranged 
in  fireproof  partitions  and  with  automatic  fire  doors,  that  wrves 
every  floor.  It  will  be  electrically  operated  so  as  to  stop  at  any 
desired  floor  by  merely  touching  the  electric  button,  and  the  doors 
catinot  be  opened  by  anyone  while  it  is  in  operation.  There  is  not 
half  as  much  danger  of  accident  in  such  an  elevator  as  there  is  in  a 
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stairway.  At  the  rear  of  the  house  there  is  a  very  hai)d<toit^i-fl 
proof  staircase  for  general  purposes  and  to  be  used  in  case  of  oixi- 
dent  to  the  elevator,  which  is  somewhat  remote,  as  connections  are 
inade  with  two  powers.  ^^h 

Inddentally,  I  contend  that  anyone  building  a  bouse,  a^^^| 
boa'^e,  of  more  than  three  stones,  costing  over  SIO.OOO,  is  not^^^H 
^vable  if  he  or  she  does  not  install  an  elevator  instead  of  a  Xtut» 
way.  Electric  elevators  are  now  being  made  with  simple  machinery, 
take  little  space,  are  absolutelysafe,  are  easy  of  operation,  iu>dcustl>ut 
comparatively  little  for  installation.  The  house  elevator  is  a  (liing 
that  Is  near  at  band  and  ten  years  from  now  elevators,  even  in  houses 
of  two  stories,  wilt  be  as  common  as  electric  street  cars  ore  lixtoy- 

Houses  are  now  being  built  of  tile  stuccoed  externally,  a  simple 
inexpensive  construction  and  one  doing  away  altogether  with  a 
steel  frame  of  any  kind.  And  Ihcy  are  building  houses  of  tile  and 
concrete  centering;  of  concrete  in  forms;  of  concrete  sections  made 
in  shops,  and  of  concrete  blocks.  Beautiful  houses  can  be  deidgned 
in  any  nnc  of  these  modes  of  construction,  though  I  have  not  yet 
seen  a  concrete  block  house  I  would  care  to  live  in.  Personally  I 
prefer  the  tile  house  for  lightness  of  material,  lcm[)eralure,  resistance, 
souniiproolitam,  dryness,  nod  tiose  ol  constructiou,    . 

How  strange  it  is  that  a  man  should  go  to  such  troune,  jijhip—, 
and  employment  of  skill  in  order  to  have  his  shop  or  sbon  or  offiea 
building  fireproof  and  yet  be  willing  to  live  and  have  luB^tinuly  aad 
probably  his  most  valuable  possessions,  in  almost  any  kind  of  a  house, 
"  however  much  of  a  tinder  box  it  may  be.  The  fireproof  house  b  ns 
important  as  the  fireproof  bank  or  store  or  factor}-,  if  not  more  so, 
and'the  more  people  who  live  in  that  house,  the  more  perfectiv  fire- 
proof it  should  be.  Therefore,  the  liospital,  the  hotel,  the  apart- 
ment, the  asylum,  and  the  college  dqrmitory  should  be  superlatively 
welt  built.  ■■-'.' 

It  has  been  stated  that  -  "slow-buming,"  "mill  cronstruclion." 
"semi-fireproqf,"  and  all  those  half  measures  were  unavailing  and 
misnomers.     Insofar  as  a  conflagration   is  concerned   it   amou 
to  nothing,  for  those  buildings, disappear,  in  almost  as  quick  t 
as  do  the  frankly  (ire-trap  ones.     Biit  there  is  tliis  one  adv«aj 
viz,  that  an  internal  fire  is  retarded  enouf^  so  that  esci 
possible  and,-  ol-  course,  the;  more  fre'^esiatiqgTrthenbM 
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i  Ae  better  it  is  for  the  occupants.     But   half-way  measures  in  any 
phase  of  Hfc  are  so  unsatisfactorj'.     Vou  sppnd  almost  as  much  for 


"s«ni"  fireproof  construction  as  for  the  real  tiling  and  if  fire  does 
octnir  and  gets  pretty  hot,  your  contents  are  destroyed  and  your 
buitdinj^  is  damaged  (>0  to  90  ptrcent  of  its  cost  vahic— tlieloss  might 
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as  well  be  total  for  you  shall  certainly  tear  down  what  is  standing 
and  do  it  over  again  properly  if  you  are  wise. 

Although  compromises  are  unsatisfactory,  there  may  be  circum- 
stances where  and  when  it  is  really  impossible  to  build  in  a  thor- 
oughly fireproof  manner.  Suppose  even  that  the  usual  frame  house 
is  the  only  thing  possible,  you  can  still,  by  the  exercise  of  a  little 
ingenuity,  make  it  so  that  there  is  a  chance  of  getting  out  in  case  of 
fire  and  of  even  xetarding  that  fire  so  that  it  may  be  extinguished 
before  it  goes  too  far.  Offer  as  little  chance  for  ignition  as 
possible  in  places  where  merely  dropping  a  match  means  a  sure  fire 
— in  fuzzy,  woolly  floor  coverings  for  instance.  Then  cut  off  the 
structural  air  spaces  and  flues,  that  so  readily  and  <juickly  convey 
flre  all  about  the  house.  Between  the  joists  set  boards  on  edge, 
boards  the  exact  size  of  that  joist  space  instead  of  the  usual  cross- 
bridging,  and  lay  a  course  of  brick  or  concrete  or  asbestos  at  each 
floor  line  between  all  the  studding  timbers,  so  that  the  flue  spaces 
between  studding  are  only  one-story  high  instead  of  being  continuous 
from  cellar  to  roof.  All  such  carefully  thought-out  details  will  be 
mild  retardants,  but  can  hardly  be  called  **fireproofing."  If  we 
accept  the  best  lexicographic  definition,  a  building  to  be  fireprocf 
must  be  proof  against  fire.  Something  that  merely  postjX)nes  the 
end,  defers  the  destruction,  is  certainly  not  making  a  building  in- 
vulnerable. 

Building  Code.  From  a  fire  prevention  standpoint  it  is  natural 
that  in  a  model  Building  Code  we  should  exact  absolutely  fireprcwf 
construction  in  all  buildings.  But,  though  enthusiasts,  the  Society  of 
Building  CommissioiuTs  do  lay  claim  to  the  possession  of  some  sense 
and  we  realize  that  such  a  requirement  would  simply  scare  into  j)()s- 
itive  inaction  every  city  in  which  we  would  suggest  it.  Discretion 
therefore  prompts  us  to  modify  these  exactions,  to  temper  them  so  that 
there  will  be  some  hope  of  their  being  adopted.  We  have  been  care- 
ful to  ask  for  nothing  hut  what  one  or  more  cities  already  exact.  No 
city  cares  to  he  a  pioneer  in  any  reform;  its  first  (juestion  always  is 
**\Vhat  other  cities  are  doing  what  you  ask  us  to  do?*'  and  with  this 
code  we  can  truthfullvsav  that  six  are  doing  nearlv  all  that  we  have 
asked  and  twenty  others  are  doing  much  that  was  suggested,  having 
rebelh^l  on  some  recjuirements  only,  and  in  each  case  different  re- 
quirements, so  that  no  one  regulation  has  been  unanimously  rejecttd. 
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Here  is  an  editorial  from  the  "American  Architect"  of  a  recent 
date.  It  echoes  the  sentiment  that  now  seems  to  obtain  throughout 
the  country: 

A  strong  sentiment  in  favor  of  improved  laws  governing  the  erection 
and  maintenance  of  buildings  is  manifested  in  widely  distant  localities.  New 
building  codes  are  being  formulated  in  such  cities  as  Rochester  and  Syracuse, 
N.  Y.,  and  in  Portland,  Ore.,  one  has  just  been  adopted.  This  document, 
patterned  largely  after  that  of  Cleveland,  Ohio,  is  interesting  as  showing 
people  in  older  and  more  settled  sections  of  the  country  what  has  been  accom- 
plished in  the  Northwest  in  the  way  of  substantial  development.  The  need 
for  the  strictest  supervision  over  structural,  fireproof,  and  sanitary  arrange- 
ments is  the  surest  sign  of  civic  growth.  The  provision  in  the  Portland  code 
for  two  grades  of  fire  limits — that  is,  areas  in  which  the  law  will  permit  the 
erection  of  only  fireproof  and  semi-fireproof  structures  respectively — is  inter- 
esting and  should  be  more  widely  applied  in  some  of  our  large  eastern  cities, 
which  will  permit  the  erection  of  the  flimsiest  and  most  inflammable  structures 
in  the  immediate  proximity  to  the  fireproof  zone,  thus  affording  a  real  passage  to 
a  conflagration  sufliciently  intense  to  force  its  way  through  openings  in  the  walls. 

A  community  that  will  lend  its  united  support  to  a  provision  of  this 
kind,  carrying  with  it  a  large  increase  in  the  cost  of  buildings  not  of  the  first 
importance,  deserves  to  be  congratulated  on  its  far-sightedness.  If  these 
large  cities  that  have  a  very  considerable  population  dwelling  in  the  neighbor- 
hoods of  business  sections  could  be  aroused  to  the  true  state  of  affairs,  they 
too  might  be  induced  to  pass  similar  protective  restrictions.  Every  now  and 
then  a  disastrous  fire  claims  victims  living  in  a  section  charted  as  extra-hazard- 
ous by  the  insurance  companies.  A  restriction  classifying  the  construction 
requirements  according  to  environment,  as  well  as  according  to  a  building's 
use,  would  operate  to  bring  about  naturally  that  classification  of  buildings  so 
helpful  for  better  conditions  in  our  cities  in  every  way.  We  hold  this  out  as 
a  suggestion  to  the  commission  that  will  take  up  the  further  revision  of  build- 
ing codes,  especially  in  the  city  of  Xcw  York,  where  conditions  are,  perhaps, 
as  unsatisfactory  as  in  any  large  city. 

In  connection  with  the  matter  of  a  building  code,  it  must  also  be 
remembered  that  as  we  have  observed,  the  insurance  companies 
exact  such  construction  only  as  will  best  protect  their  interests  in 
your  building.  There  are  a  number  of  things  upon  which  you  may 
lose  that  do  not  concern  them;  it  is  your  business.  Their  care  of 
your  interests  for  your  sake  is  quite  incidental  and  chiefly  conspicuous 
by  its  absence.  It  is  purely  a  business  proposition.  So  with  a  build- 
ing code.  In  it  we  are  chiefly  concerned  in  the  community's  welfare, 
its  protection  from  conflagration,  the  prevention  of  spreading  fire. 
The  individual's  interest  goes  way  beyond  that.  For  instance,  we 
prescribe  just  how  a  wall  should  be  built  so  as  to  keep  it  from  falling 
down  and  hurting  people  and  to  stand  as  a  secure  barrier  against 
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fire's  exit  or  enlry.  But  we  are  not  concerned  as  to  how  that  wall 
shall  be  plastered  and  decorated.  The  ccxle  may  direct  the  minimum 
excellence  of  such  work,  but  it  is  a  trivial  detail,  one  that  will  neither 


keep  the  wall  up  or  inakf  il  n 
may  bum  off  and  the  eommui 
loss,  your  affair. 


■Il  innrr  tiR'-rtsi-^iid':,  The  .K-coralion 
y  will  not  sutfer  the  loss;  that  is  your 
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Now  then,  how  very  unwise  it  is  to  build  only  as  well  in  all  details 
as  the  city  compels  or  as  the  insurance  companies  exact.  Neithei 
is  particularly  interested  in  your  business  or  the  especial  safety  of 
your  property  save  as  a  very  small  unit  of  a  big  whole.  These  require- 
ments should  be  considered  as  the  very  minimum  of  excellence,  yout 
own  interest  should  dictate  and  your  sense  appreciate  that  a  building 
should  be  better  in  all  its  details  than  is  absolutely  demanded. 


In  traveling  only  the  railway  fare  is  obligatory,  the  sleeping 
car,  dining  car,  and  other  luxuries  are  optional  and  extra.  But  how 
iDUch  they  contribute  to  your  comfort  and  safety!  Well,  so  with  a 
building  code.  It  exacts  only  that  which  is  most  essential  and  to  not 
do  more  than  it  exacts,  wherever  this  is  possible,  is  like  refraining 
from  sleeping  and  eating  while  traveling  because  of  some  foolish 
notion  that  the  fiat  railway  fare  is  all  that  should  be  expended  for 
travel. 

Along  with  fireproof  and  fire-retarding  construction  must  go 
carefulness   and  a  sufficient  water  supply  to  assure  one  that  uoth- 


136  FIRE  PREVENTION 

ing  like  a  hot  fire  can  occur.  Every  building  should  be  ocmipkte- 
ly  equipped  ¥rith  hose,  the  best  extinguishers  available,  standpipei^ 
individual  tanks  and  pumps  if  there  is  any  question  about  gen- 
eral supply  and  sprinkler  systems.  These  individual  tanks  have  to  be 
carefully  attended  to,  also.  They  must  be  properly  supported  upon 
continuous  columns  or  other  suflSdent  foundation  and  not  planted 
down  anywhere  upon  the  roof.  Time  and  again  have  wooden  or 
other  insufficient  supports  under  such  tanks  given  away  and  pr^ 
dpitated  these  great  tanks  through  the  roof  and  sevafal  storieB^ 
doing  terrific  damage  and  often  causing  disastrous  fires  and  loss  of 
life.  Strange  how  the  upsetting  of  a  vxOer  tank  could  set  fire  to  a 
building  I  But  it  is  so  in  nearly  every  accident  to  a  building — an  eartb- 
quake,  anything — fire  is  generally  the  finale.  Buildings  are  so  pooriy 
built  and  so  inflammable  that  any  disarrangement  disturbs  a  flue, 
or  places  wood  near  a  light  or  something  or  other  that  can  only 
result  in — fire.  Begin  the  trouble  anyway  and  it  is  more  than  apt  to 
terminate  in  smoke  I  The  more  precautions  taken  the  greater  the 
safety.  Watchmen  and  automatic  alarms  help  in  that  directioiL 
And  the  training  of  one's  employes  or  family  in  fire  drilk  is  but  sen- 
sible, drills  not  only  in  getting  out  of  a  building  but  in  doing  the 
right  thing  at  the  right  time  to  choke  a  fire  in  its  incipiency,  or  to 
fight  it  successfully  if  it  has  gathered  headway.  Children  and 
teachers  in  schools,  nurses  and  employes  in  hospitals,  clerks  and 
janitors  in  stores,  every  one  should  have  his  appointed  place  and 
work  in  case  of  fire  and  be  drilled  so  often  and  well  that  when  the 
emergency  arrives  he  will  do  what  he  ought  to  do  quite  as  a  matter 
of  habit.  It  is  the  compulsory  drills  on  board  ship  and  the  con- 
stant watchfulness  that  make  ship-fires  so  comparatively  few. 

STANDARD  TESTS  OF  BUILDING  iWATERIALS 

One  of  the  last  appropriations  made  by  Congress  in  1910  was 
a  liberal  sum  with  which  the  Nadonal  Bureau  of  Standards  might 
begin  a  series  of  comprehensive  and  exhaustive  tests  of  building 
materials.  It  was  a  timely  appropriation  and  the  Bureau  selected 
to  do  the  work  is  the  logical  one  for  that  purpose,  the  idea  being 
to  standardize  weights,  measures,  materials;  in  fine,  to  create  standard 
American  standards.  Heretofore  there  has  been  some  work  done 
by  the  government  in  the  way  of  testing  for  fire  resistance,  strength. 
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etc.,  the  materials  used  in  government  construction,  but  it  has  been 
more  or  less  haphazard  and  scattered;  as  it  had  been  done  by  a  dozen 
different  divisions,  it  lacked  direction  and  unity  of  purpose,  and 
consequently  was  of  comparatively  little  value.  The  Bureau  of 
Standards,  under  the  splendid  direction  of  Dr.  S.  W  Stratton  (form- 
erly of  the  University  of  Chicago),  with  the  perfected  e^juipment  he 
has  given  it  and  the  enthusiastic  and  able  corps  of  skilled  chemists, 
physicists  and  engineers  he  has  gathered  about  him,  cannot  fail  to 
give  us  magnificent  results,  established  facts,  standards  to  work  to 
in  the  way  of  fire-resistance  in  construction,  that  will  be  of  inestimable 
value  to  the  building  interests  and  to  the  country  generally. 

The  following  paper  by  James  E.  Howard,  engineer,  physicist 
of  that  Bureau,  describes  one  of  the  first  series  of  heat  tests  of  build- 
ing materials  made  under  the  new  order.  It  is  interesting  and  ger- 
mane to  the  subject  we  are  considering: 

The  necessity  for  acquiring  exact  knowledge  upon  the  action  of  heat  on 
building  materials  as  a  basis  for  judging  of  the  manner  in  which  losses  or  injury 
may  be  averted,  or  the  effects  of  such  a  destructive  agency  as  heat  minimized, 
will  be  taken  as  a  matter  quite  evident  to  all.  But  to  obtain  this  information 
there  is  involved  a  large  amount  of  laboratory  work  as  well  as  the  collation  of 
data  through  most  careful  observation  of  fires  and  their  effects. 

It  is  recognized  that  heat  is  capable  of  destroying  the  integrity  of  any 
and  all  structures,  but  that  each  of  the  materials  of  construction  is  capable  of 
enduring  in  some  degree  exposure  to  high  temperatures,  and  that  a  study  of 
their  physical  properties  under  conditions  which  may  be  encountered  is  essen- 
tially the  foundation  on  which  intelligent  efforts  for  the  prevention  of  fire 
losses  must  rest. 

The  first  manifestation  which  is  noticed  when  a  rise  of  temperature 
occurs  is  the  expansion  or  increase  in  volume  of  the  material.  Simultaneously 
therewith  the  strength  and  certain  other  properties  may  undergo  a  modifica- 
tion, at  first  apparent  only  through  critical  examination,  but  eventually  as 
higher  temperatures  are  reached,  the  effects  become  menacing  and  finally 
destructive.  Chemical  as  well  as  physical  changes  occur  in  some  of  the 
materials  of  construction. 

Not  only  is  a  high  temperature  menacing  but  the  rate  of  change  is  also 
detrimental  to  some  classes  of  materials.  Not  so  perhaps  if  the  temperature 
of  the  entire  mass  changed  rapidly,  but  with  low  conductivity  and  a  friable 
nature,  injury  may  result  from  internal  strains.  Furthermore  the  proper  dis- 
tribution of  stresses  in  a  structure  may  be  so  disturbed  by  reason  of  parts 
thereof  being  heated  that  cases  of  overloading  may  occur,  even  to  the  limit  of 
failure. 

In  any  change  toward  high  temperature  there  is,  in  fact,  a  tendency  in 
the  direction  of  ultimate  injury,  although  a  moderate  change  is  of  no  particular 
account.     But  what  constitutes  a  moderate  change  is  nevertheless  different 
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in  one  elaM  of  BtnieturM  over  another.  Changes  in  tempermiore  ■"*»*?Mfrf 
in  a  buflding  must  be  provided  for  in  a  bridge,  therefore  an  nnqnaHfied  itat^ 
ment  on  the  eubjeot  is  difficult  to  make. 

A  property  of  materials  similar  to  that  of  expansion  or  eontraotion  br 
changes  in  temperature  is  that  of  extension  or  eomprossion  by  reaeoo  of  ehaogH 
in  load.  This  rate  of  change,  or  in  other  words  tlM  modulus  of  elaatioityy  pie- 
sents  a  wider  range  in  values  in  different  structural  material  than  the  ooeffieientB 
of  expansion  by  heat.  So  far  as  is  known,  however,  these  two  values  bear  no 
relation  in  common  to  each  othor. 

As  temperatures  increase  the  metal  portions  might  at  times  be  the  fiist 
to  undergo  a  change  in  strength  and  rigidity,  aswnning  those  pQrtkmB  wen 
accessible  to  the  flames.  But  again  the  rate  of  change  may  be  the  ooatroDing 
factor,  and  it  becomes  necessary  to  assume  that  slow  heating  oeoanred,  a 
condition  not  often  realized  in  a  conflagration. 

Before  the  ultimate  strength  of  any  part  of  a  structure  is  leaohed  then 
may  have  been  so  decided  a  modification  in  the  distribution  of  the  loads  by 
reason  of  the  successive  changes  which  have  prevailed  that  the  final  appear- 
ance is  not  necessarily  indexical  of  the  primary  cause  of  failure.  So  many 
reservations  are  necessary  to  tie  in  any  general  statement  that  further  remaiks 
of  this  kind  will  be  suspended  and  a  number  of  diagrams  presented  on  wluA 
are  shown  features  on  the  physical  properties  of  structural  materials  wUeh 
have  a  bearing  upon  the  subject. 

Fig.  77  shows  the  relative  rigidity  of  structural  materials.  Slesl  has 
the  highest  modulus  of  elasticity  of  any  of  the  materials  used  and  Hi  nla- 
tive  rigidity  is  indicated  in  the  open  space  above  the  full  line  at  the  kft- 
hand  side  of  the  diagram.  The  several  open  lines  above  each  of  the  solid 
ones  represent  in  turn  the  relative  extensibility  or  compressibility  of  the 
materials  named  on  the  diagram,  based  upon  their  respective  moduli  of  elas- 
ticity. These  values  pertain  to  the  materials  when  stressed  by  comparatively 
low  loads,  or  within  their  elastic  limits. 

Two  values  are  given  for  cast  iron,  and  two  for  each  of  several  other 
kinds  of  material,  while  for  brick  three  are  shown,  representing  hard,  light 
hard,  and  salmon  brick.  In  the  case  of  long  leaf  pine  the  difference  usually 
found  between  the  tops  and  the  butts  of  the  trees  is  indicated  by  the  two 
open  lines  of  the  diagram. 

The  significance  of  the  lines  on  the  diagram  is  this:  if  each  of  the  materials 
represented  thereon  were  loaded  by  compression  with  the  same  load  per 
square  inch  of  sectional  area,  then  their  shortening  in  height  would  take  place 
relatively  as  here  indicated  for  columns  originally  all  of  the  same  height.  That 
is,  a  load  applied  to  a  steel  column  of  such  a  height  that  its  total  compresBioD 
would  amount  to  1  inch,  and  such  a  column  of  steel  need  only  be  80  to  90  feet 
high,  then  the  same  load  applied  to  a  cast-iron  column  would  shorten  it  from 
1  i  inch  to  2  inches.  To  carry  this  comparison  to  the  other  materials  a  lower 
stress  per  square  inch  would  need  to  be  considered  than  contemplated  in  the 
case  of  steel  and  cast  iron. 

But  on  a  suitable  basis  of  comparison  the  load  which  would  shorten 
a  steel  column  a  given  amount  would  shorten  a  monolithic  column  of  hard 
brick  three  times  as  much,  and  if  made  of  salmon  bnck,  sixty  times  as  much. 
Neat  Portland  cement  is  seven  and  one-half  times  as  compressible  as  steel; 


244 


FIREPROOF  CONSTRUCTION  139 

sandstone  from  seven  and  one-half  times  to  twenty-five  times  as  compreasible, 
and  BO  on  For  the  other  materitJa  as  indicated  on  the  diHgram. 

It  must  not  be  foi|;ott«n,  however,  that  the  results  on  the  diagram 
nfar  to  the  compression  of  the  materials  within  their  clastic  limits.  It  is 
quita  a  different  matter  when  considering  overloads  which  cause  permanent 
sets. 

Elg.  78  shows  the  curves  of  tensile  strength  of  three  grades  of  steel 
when  «t  different  temperatures.    Over  the  range  of  atmospheric  temperaturea 
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steels  are  strongest  when  cold,  at  0"  F.  At  lower  artilici^il  temperatures  tha 
strength  is  greater  stilt.  At  about  the  temperature  of  boiling  water  the  strength 
reaches  a  first  minimum  after  which  it  increases  to  the  crest  at  a  sone  in  the 
vicinity  of  400°  to  600°  P.,  after  which  there  is  a  steady  drop  until  the  metal 
becomes  plastic,  at  a  bright  red  or  yellow  heat. 

It  appears  from  the  beat  evidence  available  that  the  curves  of  elastie 
limits  would  not  follow  those  of  tensile  strength,  but  show  a  gradual  drop 
throughout  as  the  temperature  rises. 

Jilg.  79  shows  the  predicted  expansive  force  which  would  be  developed 
by  confined  materials  when  the  temperature  is  raised.  The  figures  on  the 
diagram  are  based  on  the  moduli  of  elasticity  and  the  coefficients  of  expansion 
of  the  materials.  A  range  in  temperature  of  1 60°  F.  was  used,  since  this  change 
in  temperature  will  cause  an  expansion  in  a  steel  bar  equal  in  amount  to  the 
extension  which  it  will  display  under  a  stress  of  30,000  pounds  per  oquara 
inch,  that  is,  equal  to  the  extension  of  a  piece  of  mild  steel  at  its  elastic  limit. 


FIRE  PREVENTION 


Btad  pm-enunently  lemds  in  many  of  the  physical  o 


utanta  Mid  aa  h 


parad  haa  a  value  quite  beyond  th«  other  materiala  of  eonatruetion. 

The  harder  varietiM  of  atone  ^>pear  oapaUa  of  devdofnag  an  uqMndvg 
foroe  oonaidenbly  above  the  softer  atonee  of  the  aame  kind,  whinh  ia  diw  ohidiy 
to  the  differences  in  their  rates  of  oomproasibility  under  straeaea. 

Three  pradioted  valuta  are  given  for  briok,  to  rvpreaent  th«  behaviv 
of  hard,  light  hard  and  salmon  brick.  The  vary  low  value  for  miiwii  brkk 
is  significant.  No  results  ore  presented  aa  fire  biiok,  but  .lltBir  propertki 
resemble  the  underbunit  building  brick  in  that  fin  briok  ara  quite  ecmpraa- 
slble.  They  successfully  resist  the  effesta  of  heat,  in  part,  baeauss  of  the 
readiness  with  which  they  are  oompreased.  Conversely,  firo  fariek  would  not 
be  expected  to  display  a  high  expanaive  force  wlien  confined. 

Lime  mortar  is  very  compressible  and  mokes  a  good  Buahiaa  In  »  wall 
tor  the  stronger  brick  to  act  upon  when  heated.  These  expannve  foroea  mnit 
be  guarded  agunst  or  may  be  neglected  according  to  the  land  td  tnatvial  or 
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its  position  in  the  structure.  It  will  l>c  noted  thut  the  range  in  temperature 
here  considered,  only  1C0°  F..  is  an  exceedingly  limited  one;  if,  however,  these 
predicted  values  arc  approximiktely  reached  the  gravity  of  thermal  change* 
in  causing  disrupting  forces  muy  be  realized. 

F^.  80  shows  the  relative  expansion  of  a  number  of  building  etonw 
after  exposure  to  a  temperature  of  al>out  4U0°  to  440°  F.  The  open  lints 
of  the  diagram  indicate  the  approximate  expansion  of  the  stones  when  heated, 
while  the  portions  showing  full  lines  represent  the  permanent  expansion  which 
remained  after  they  had  returned  to  the  initial  temperatures.  It  will  be  seen 
from  the  results  plotted  on  this  diagram  that  stones  when  even  moderately 
heated  do  not  return  exactly  \fy  their  primitive  dimensions,  but  retain  as  a 
pennanent  set  some  of  the  expansion  which  they  acquired  when  hot.  These 
permanent  sets  are  comparatively  small,  amounting  to  but  a  few  thousandths 
or  t«n- thousandths  of  the  length  of  the  sample,  but,  nevertheless,  from  the 
pCTBistenee  with  which  they  appeared  in  e:ich  case,  are  believed  to  be  there. 
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If  so  they  mean  some  change  in  situ  the  significance  of  which  has  not  yet 
been  explored.  The  change  is  taken  to  be  a  disrupting  one,  in  its  kind.  It 
will  be  noticed  that  the  permanent  expansion  of  the  marbles  much  exceeds 
that  of  the  dolomites  and  that  of  the  other  stones  represented. 

Fig.  81  shows  the  loss  in  water  and  in  carbon-dioxide  of  samples 
of  ground  hydrated  cements.  One  Portland  and  two  natural  cements  are 
represented,  also  a  composite  cement,  silica  brand,  made  of  one  part  Port- 
land cement  and  one  and  a  half  parts  of  crushed  limestone.  It  is  of  interest 
to  note  that  water  of  combination  was  successively  driven  off  in  this  hydrated 
material  as  the  temperature  was  raised  from  280**  F.  to  redness.  This  would 
seem  to  indicate  a  want  of  stability  in  the  chemical  state  of  the  hydrated 
cement,  or  a  state  in  which  the  equilibrium  is  disturbed  at  comparatively 
low  temperatures.    Hygroscopic  water  was  driven  off  by  initially  heating  the 

■^^■■■■IHHH^HH^H^H  tzooo  PoaAfj?s  P£/f  sq.  w. 

CAST  //f^/y  ^^^^^    poU/fDS  PEF  SQ.  //i. 

3.Z00  pot/rfffs  PEM  SQ  //y. 


/QdOO    POl/Afl?S  PER  SQ.m. 

MARBLE  ^^^  ^^^^    PO(/mS  PEP.  SQ.fn. 

SLATE  ■■^■■■^■l^BI^HB  fs^'^ao  PomDS  per  3Q./n 

■^■1  3.  zoo    POmffS  PER  3Q.  /fi. 

Sy1/iD3T0/^E  
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■■■^H  ^,9€0    POU/fDS  PER  3Q.  /r/ 

BR/CKS  ^^  X,Z30    POUmS  PER  SQ.  fti. 
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^^"^^C^^jifE/iT^^  ■■■■■  ^  '^^^    POl/lfJ^S  PER  SQ  /// 

Fig.  79.     Diagram  Showing  Relative  Expansive  Force  of  Confined  Structural  Materials 
when  Temperature  is  Raised  160°  F.  Approximate,  Predicted  Values 

material  at  10®  C.  above  the  boiling  point.  The  large  per  cent  of  carbon- 
dioxide  driven  off  the  silica  brand  of  cement  was  due  to  the  limestone  used 
in  its  composition. 

In  this  connection  it  may  be  remarked  that  cubes  of  neat  Portland 
cement  which  were  exposed  to  a  temperature  of  lOOO*'  F.,  within  a  short  time 
thereafter  gradually  displayed  cracks  and  eventually  broke  up  into  small 
fragments.  The  heating  was  done  slowly,  consuming  one  hour  in  raising  the 
temperature,  maintaining  the  maximum  temperature  for  a  period  of  one  hour 
and  then  cooling  the  cubes  in  dry  powdered  asbestos.  This  careful  treatment 
was  adopted  so  as  to  avoid  destructive  internal  strains  by  sudden  changes  of 
tem{)erature,  the  object  of  the  test  being  te  determine  the  effect  of  exposure 
to  successively  increasing  temperatures  without  endangering  the  integrity 
of  the  cement  by  violent  thermal  changes. 

Fig.  82  shows  the  results  of  some  temperature  observations  taken  at 
the  center  of  sticks  of  Douglas  Fir  wood,  which  were  exposed  over  a  wood  fire 
for  periods  of  two  and  one-half  hours  for  each  stick.     One  stick  was  quenched 
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with  water  at  the  end  of  this  period  of  time,  another  was  smothered  with  sand 
and  ashes,  while  the  third  stick  was  taken  from  the  fire  without  quenching. 
The  sticks  originally  were  10  inches  square  by  4  feet  long.  There  was  a 
hole  bored  at  the  center  for  a  depth  of  2  feet  and  a  thermometer  inserted 
in  this  hole  indicated  the  temperatures  which  are  plotted  on  the  diagram. 

It  will  be  noted  that  no  substantial  rise  in  temperature  was  felt  at  the 
center  of  the  sticks  during  the  first  hour  over  the  fire.  After  this  there  was  a 
rapid  rise,  which  continued  for  some  time  after  the  sticks  had  been  quenched 
or  withdrawn  from  the  fire.  The  temperature  of  the  fire  was  estimated  to  be 
1380®  F.     The  sticks  were  burned  until  they  were  from  6  to  7  inches  square. 

Compression  tests  made  on  the 
wood  after  scraping  off  the  charred 
portions  showed  the  unbumt  portions 
to  have  retained  their  strength  unim- 
paired. In  fact  the  thorough  drying  of 
the  core  was  to  its  advantage  appar- 
3  ently  since  the  compressive  strength 
^  of  the  central  portions  gave  results 
above  the  average  for  this  kind  of 
wood.  Some  long  leaf  pine  posts, 
charred  by  a  fire  which  occurred  in 
the  upper  story  of  a  building,  also 
displayed  compressive  strength  equal 
to,  and  in  some  sticks  above,  others 
from  the  same  building  which  had  not 
been  charred  by  fire. 

Fig.  83  shows  other  stick.s  of 
Douglas  Fir  wootl  which  were  exposed 
over  a  wood  fire  in  the  same  man- 
ner as  those  the  results  of  which  were 
plotted  on  the  previous  diagram. 
The  treatment  was  varied;  those  rep- 
resented on  the  present  diagram  had 
alternate  |xjrio(ls  over  the  fire.  One 
stick  was  (|uenche(l  with  water  after 
having  been  over  the  fire  for  one 
and  three-quarters  hours  and  immediately  returned  to  the  fire,  which  opera- 
tion wa«  repeated  five  times;  after  the  sixth  (luenching  it  was  cooled  in  the 
air.  The  other  stick  was  exposed  to  the  fire  alternate  hours  for  three  hours, 
then  taken  from  the  fire  and  smothered. 

Fig.  84  shows  the  compressive  strength  of  a  group  of  columns  of 
different  kinds  of  structural  materials.  The  compressive  strength  of  .•«teel 
columns  is  given  at  !iO,()()()  pounds  |H'r  sijuare  inch,  an  ordinary  strength  for 
structural  steel.  It  may  vary  from  this  according  to  the  grade  of  steel  use<l. 
lower  or  higher  according  to  the  elastic  limit  of  the  metal,  and  modifier!  by  the 
workmanship. 

The  compn^ssive  strength  of  cast-iron  columns  has  l)een  found  in  the 
vicinity  of  i^O.OOO  pounds  per  scjuare  inch  also.  This  metal  occasionally  gives 
higher  results  and  at  times  lower.  The  uncertainty  of  having  an  unsound 
casting  is  a  source  of  trouble  and  detracts  from  the  reliability  of  cast  iron. 
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Fig.  80.    DiaKram  Showing  Relative  Permanent 
Expansion  ot  Different  HuilcIinK  iSlone.s 
Alter  lleiitinK  to  a  Temperature  of 
About    100°  to  MO"  V. 
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Fig.  82.     Heat  Conductivity  of  DourIss  Fir  Sticks— 10  in.  XIO  in.  X4  feet 
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The  atrangth  of  indi^diul  Inidc  grwtJy  euMda  Out  of  hOA  irim  Ui 
in  piers.  .  This  ia  due  lately  to  .the  gnde  ot  mortar  amplojad.    Herd  bissl 
bKck  frequently  rangea  in  sbengih  from  IS/WO  to  20.000  poimda  ps  aqaan 
inch  when  teeted  singly  and  an  ■exeeptiMial  ahale  briek  waa  fooad  to  poaam  ' 
the  phenomenal  strength  of  38,000  pounds  per  square  inch. 

In  piers,  however,  a  compreesiTe  strength  of  3,000  pousda  ia  a  tsj 
Aong  one,  although  when  a  hard  biick  is  laid  in  neat  oconent,  a  nrtstaimn  oiF 
between  4,000  and  5,000  pounds  may  be  displayed.  The  same  gnde  of  bricfc 
laid  in  lime  mortar  will  develop  only  about  1,500  pounda  par  aquan  inA 
ultimate  s^engtb.  Light  hard  brick  diowa  leas  differenoe  in  strangth  wbethw 
laid  in  neat  cement  or  in  lime  mwtor.  It  develops  lower  sbength  than  the 
harder  brick  and  being  nearer  the  strength  of  the  lime  mortar  tiw  euduoniag 
of  the  mmtar  is  more  favorable  relatively.  Provided  the  atroogeT  briek  eoold 
be  laid  in  mortar  having  nearer  the  characteristics  of  the  brick,  Umd  a  mueh 
higher  strength  might  reasonably  be  expected.  Sand  lime  brick  rangea  ia 
Btrength  from  1,500  to  3,000  or  4,000  pounda. 
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The  strength  of  mortar  composeti  of  Portland  cement  depends  upon 
the  richness  of  the  mixture.  The  diagram  illustrates  the  range  which  may 
be  expected  in  mortars  from  u  one  and  one  mixture  to  a  mixture  containing 
one  part  Portland  cement  to  five  parts  of  sand.  The  rigidity  of  these  mortals 
is  approximately  in  proportion  to  their  strength.  The  strength  of  concretea 
follows  about  the  sunio  as  that  of  the  cement  mortars.  The  addition  of  the 
stone  has  been  found  not  to  modify  the  ultimate  strength  over  wide  ranges. 
Some  examples  have  shown  a  slight  loss  in  strength  of  tiie  concrete  over  Uut 
of  the  murtAf  usc<l  without  the  stone,  and  illustrations  of  the  apposite  kind 
may  also  l)c  found. 

Occasional  sticks  of  long  leaf  pine  are  found  which  develop  the  maximum 
Strength  plotted  on  the  diagram,  but  a  common  strength  is  in  the  vicinity  of 
4,000  pounds  per  si[uare  inch,  while  3,000  pounds  is  an  ordinary  value  for 
short  leaf  pine.  Douglas  Fir  has  Kenerally  a  compressive  strength  of  about 
4,000  pounds  per  stiuure  inch.    These  values  are  such  as  may  be  found,  but 
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the  wide  range  in  ultimute  i>trength  wliicli  m  di^playeil  liy  structural  niutcriala 
makes  it  necessary  tu  consider  H|>ccili('all)'  the  properties  of  thuso  muterials 
which  are  actUQlly  to  be  uacd  when  jiidginf;  of  the  strcni;th  of  any  purticuhir 
■tructure. 

RETARDING  FIRES 

On  erecting  a  new  building  it  is  senseless  to  do  tlie  thing  half-way. 
There  is  but  one  really  sensible  way  of  d<^iing  and  that  is  to  build 
properly.  But  we  are  e()nfronfwi  with  (he  fact  that  there  are  iiiil- 
liona  of  old  biiildinjiES  still  with  iis,  firebrerdcrs,  coiiflajn^ition  starters 
and  feeders.     They  urv  being  torn  down,  burnt,  replaewl  with  new; 
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true,  but  still  millions  of  thcni  will  remain  with  us  for  yet  many 
a  yi-ar.  Some  are  important,  expensive  liiiilihn;?^,  it  is  donlilful  if 
their  owners  woiild  ever  di-liberatdy  tear  them  down,  while  they 
might  be  perftvtiy  willing  and  anxious  tii  do  all  (hey  eoiild  to  make 
them  le.ss  dangerous  le.is  hnrnable. 

Upon  the  assumption  that  "every  little  helps,"— and  it  <loes 
unquestionably — there  are  many  things  whii-h  ean  lie  <loiie  to  a  build- 
ing which  will  retard  fin-  and  which  in  themselves  are  not  o\ev-e()stlv 
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or  hard  to  nstall.  Study  out  where  fire  is  itiiwt  apt  to  originate  a 
there  take  extra  precautions  to  nullify  that  possibility.  For 
stance,  in  the  boiler  room,  which  may  be  only  a  basement  and  i 
adapted  forthe  purpose, put  in  a  brick  wall  dividinji  it  from  the  r 
of  the  ba.semeiit.  suspend  a  wire  lath  and  planter  ceiling  heluw  th?  wo< 
joists  and  vent  the  space  between  the  two,  or  suspend  tile  I 
those  joists  or  even  tin  that  ceiling,  or  better  still  fasten  on  u 
of  asbestos-sheeting.  In  any  other  room  where  fire  is  most  i 
start  get  a  suspended  plaster  ceiling  up,  well  away  from  tht;  pre 
ceiling,  or  put  on  an  ornar""-*"'  """al  ceiling.  Sec  to  the  out^i(| 
openings,  get  metal  sa.sh  ai._  iss  into  exposed  windows  an 

skylights,  and  put  fire  d«mrs  where  needed.    Ijiok  to  the  roof;  if  it  g 
shingle  get  on  something  better,  asbestos  shingle,  or  metal, 
the  'old  wooden  stair  at  any  cost  and  get  in  an  enclosed  i 
stairway  direct  to  the  street.      We  placed  emphasis  upon  a  { 
stairway  in  a  fireproof  building,  )        surely  such  a  stair  is  a 
still  more  in  this  old  building.    Afl.      re-escapes  at  accessible  p 
or  provide   portable  ladder  fire-eai      es  tliat  may  be  dropped  ( 
any   window^a   most  sen-iceable       id   commendable   escape 
should  lie  in  every  (.-orridor  if  not  in  e  ery  room  of  a  hole!,  fi 
other  such  building,  and  one  in  every  home.    Study  out  the  purpuM'l 
of  that  building  and  its  potential  fire  risk  and  cut  it  up  into  i 
as  much  as  possible;  even  a  wocxlen  door  is  better  than  a  clear  r 
way   for   fire.       Keep  in  mind  what   a   perfect   fireproof  buildiitg'1 
ought  lo  be  and  then  get  diis  old  building  into  a  condition  as  r 
fire-resisting  as  possible.     Nothing  can  save  that  building  in  a  t 
flagration  if  fire  can  get  into  it;  but  you  may  be  able  to  do  so  much 
to  it  externally  as  to  even  make  it  invulnerable  to  that  attack.    The  i 
external  protection — given  fairly  good  brick  walls  and  other  Ihi 
shingle  roof — is  the  easiest  and  most  simple  thing  to  do  with  the  w 
problem.     And  internally  the  one  great  object  ought  to  be  to  restr 
fire  to  some  one  space,  to  retard  it,  to  offer  it  aa  little  igniting  fuel  fl 
possible,  so   a.s  to  afford  an  opportunity  to  the  fire  departmenl  a 
the  people  in  the  Iiuilding  to  get  to  work  and  control  that  blace. 
Even  a  fireproof  (?)  paint  of  reputable  make  is  of  some  1 
value.     Anything  that  will  coat  the  surface  of  wood  so  that  it  i 
ignite  less  quickly  than  l>are,  or  oiled,  or  painted  wood  is  con;" 
able.     Remember,  though,  that  nothing  can  proof  wood,  the  wSd 
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advertising  of  certain  companies  and  the  approval  of  certain  govern- 
ment "experts"  to  the  contrary  notwithstanding.  A  few  years  ago 
there  was  a  veritable  craze  for  "fireproof"  wood — it  simply  shows 
the  power  of  reiterated  and  attractive  advertising — wood  that  had 
been  put  through  some  chemical  process,  the  sap  expelled  and  the 
pores  or  texture  impregnated  with  saline  or  other  chemicals.  It 
was  supposed  to  make  it  as  incombustible  as  metal.  It  did  retard 
ignition  but  if  exposed  a  while  to  a  blaze  it  soon  went  the  way  of  all 
vegetable  growth,  into  smoke  and  ashes.  But  all  those  things  unll 
and  do  retard  fire's  progress  a  little.  Sometimes  a  minute  even  is 
all  that  stands  between  salvation  and  destruction.  Therefore,  it 
behooves  us  to  gain  that  minute  by  applying  the  "retardants"  where 
nothing  better  can  be  done. 

And  finally,  much  of  the  advice  previously  given  simmers 
down  to  a  plea  in  behalf  of  a  something,  not  essentially  a  building 
material  either,  but  something  very  necesssary  in  building  fireproof 
buildings — good  common  sense.  We  can  say,  do  thus  and  so,  but  in 
that  and  all  else  you  must  finally  resort  to  that  common  sense.  No 
prescription  blindly  followed,  is  all-sufficient;  you  must  mix  it  well 
and  stir  it  with  that  aforesaid  common  sense  and  take  it  in  very 
large  doses.  Do  not  do  this  and  that  because  John  Smith  did  it. 
Study  why  he  did  it  and  what  was  actually  the  result,  and  if  what 
he  attempted  was  really  accomplished,  or  if  he  was  but  playing 
with  a  theory.  Ask  yourself  whether  the  proposed  building  may 
ever  be  exposed  to  a  conflagration,  what  its  chief  internal  dangers 
will  l>e,  how  it  may  be  jeopardized  by  its  neighbors,  get  your 
problem  well  in  mind.  Study  all  you  can  find  written  upon  fire. 
Study  fire;  examine  buildings  after  a  fire;  note  the  difficulties  there 
were  in  extinguishing  that  fire,  for  instance,  that  the  deep  beams  and 
girders  in  the  ceilings  deflected  the  water  and  allowed  the  fire  to  bum 
with  greater  fierceness  back  in  the  room;  study  the  tests  made  by  the 
unden^'riters,  the  city  building  departments,  manufacturers;  collect 
everything  you  can  about  fire,  and  with  avidity,  reason  out  the  whys 
and  wherefores  in  all  these  points  and  digest  them;  and  when  a  prob- 
lem in  fireproofing  presents  itself,  apply  what  you  have  heard,  along 
^ith  a  large  proportion  of  common  sense,  and  that  problem,  however 
involved  and  difficult  it  may  at  first  appear,  will  be  as  simple  to  you 
as  2  +  2  =  4. 
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PART  IV 


*CONCRETE  FROM  THE  FIRE-RESISTINQ 

STANDPOINT 

It  is  of  the  greatest  importance  to  learn  as  much  as  possible  about 
the  permanence  of  materials  that  are  to  be  used  in  building  con- 
struction before  incorporating  them  into  structures  intended  to  be 
practically  permanent  in  character.  There  are  many  destructive 
agencies  at  work  all  of  the  time  that  reduce  the  strength  and  impair 
the  life  of  structures.  Decay  and  rust,  for  example,  are  constantly 
at  work,  effecting  the  most  serious  depreciation  in  buildings,  and, 
while  stone  masonry  does  not  decay  nor  rust,  it  does  disintegrate 
when  exposed  to  the  action  of  rain  and  frost.  Frequently  stone 
used  in  the  fronts  of  buildings  cracks  and  crumbles  to  such  an  extent 
as  to  make  it  necessary  to  tear  it  down,  as  was  the  case  with  the 
Post  Office  and  Court  House  buildings  in  Chicago  a  few  years  ago. 

Concrete  as  a  Building  Material.  Portland  ceuierU  concrete  is  an 
artificial  stone,  consisting  of  broken  stone,  gravel,  and  sand,  and  other 
inert  materials  of  varying  sizes,  mixed  with  Portland  cement  and 
water  in  such  proportions  that  the  mixture  will  set  or  harden  into 
a  compact  mass.  If  the  aggregates  used  are  properly  graded  as  to 
sizes  and  well  mixed  vnth  sufficient  cement  to  thoroughly  bind 
them  together  the  resulting  concrete  will  be  very  dense  and  hard 
and  will  become  harder  and  stronger  with  age. 

Reinforced  Concrete,  Reinforced  concrete  is  made  by  incor- 
porating steel  in  the  form  of  wires,  bars,  or  expanded  metal  in  the 
eoncrete  to  resist  tension  stresses.  This  forms  a  building  material 
that  has  the  best  characteristics  of  both  stone  and  steel  and  is  superior 
to  either  of  these  because  it  will  not  be  affected  by  the  disintegrating 
influences  of  frost  and  rust;  for  the  steel  will  resist  the  cracking  of 

*With  tpecUd  reference  to  Reinforced  Concrete  in  Building  Construction. 
Copyright,  191t,  by  American  School  of  Correapondence. 
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the  concrete  by  contraction  and  the  concrete  wiD  protect  the 
bedded  steel  against  rust. 

Behaoiar  under  Fire,  In  addition  to  the  destructive 
ci  decay,  rust,  and  frost,  there  are  also  the  injury  and  destructkn 
due  to  fire.  Fire  in  our  country,  probably  destroys  more  building 
property  annually  than  all  the  other  agencies  put  together  becaue 
we  have  used  so  much  combustible  material  in  our  buildingi  and 
have  neglected  to  take  advantage  of  the  various  means  of  fire  pnh 
tection  and  fire  prevention. 

No  building  material  wiD  withstand  fire  or  a  hi^  degree  of 
heat  for  a  prolonged  period  without  material  damage  or  complete 
destruction.  Some  building  materials,  such  as  wood,  are  consumed 
by  fire  and,  therefore,  furnish  fuel  to  the  flames;  other  materials, 
such  as  steel,  while  not  consumed,  readily  warp  and  twist  and  are 
weakened  by  heat,  and,  therefore,  become  incapable  of  canyiog 
their  loads,  resulting  in  the  collapse  of  parts  of  buildings  and  a  con* 
sequent  spread  of  fire;  other  materials  such  as  day  tile  are  incom- 
bustible and  good  non-conductors  of  heat,  but  are  fragile  and,  there- 
fore, suffer  materially  from  heat  when  restrained  against  free  eqian- 
sion;  materials  such  as  glass  have  a  relatively  low  melting  pdnt 
as  well  as  being  fragile  so  that  they  either  melt  or  break  when  sub- 
jected to  excessive  heat;  still  other  materials,  such  as  brick  when 
well  laid  in  good  mortar,  are  practically  fireproof  although  heat  and 
water  combined  will  cause  their  mortar  joints  to  open  and  their 
surfaces  to  spall  to  some  extent;  and,  finally,  another  material  is 
Portland  cement  concrete,  which  is  incombustible;  a  material  that 
heat  does  not  soften,  warp,  or  melt;  a  material  that  is  not  fragile 
and,  therefore,  not  liable  to  be  shattered  because  of  unequal  expan- 
sion, but  a  material  resembling  brick,  the  surface  of  which  will  be 
injuriously  affected  by  prolonged  heat  but  the  body  of  which  will 
be  uninjured  by  any  ordinary  fire  in  a  building. 

Quality  of  Concrete,  Concrete  when  used  as  a  building 
material,  in  places  where  resistance  to  fire  is  essential,  should  be 
Portland  cement  concrete  and  the  proportion  of  cement  used  should 
be  such  as  to  thoroughly  cement  the  aggregates  together.  In  other 
words,  like  all  other  building  materials  the  quality  of  concrete  should 
be  good,  as  bad  concrete  is  like  bad  brick  or  bad  timber — except, 
unlike  bad  timber,  even  bad  concrete  does  not  deteriorate  with  age. 
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In  reinforced  concrete  for  buildings,  the  amount  of  Portland 
cement  should  be  between  one-fifth  and  one-fourth  of  the  entire 
volume  of  the  concrete.  Portland  cement  may  be  briefly  described 
as  a  definitely-proportioned  and  finely-ground  mixture  of  calcareous 
(limey)  and  argillaceous  (clayey)  materials,  burned  or  semi-fused  to 
a  clinker,  which  clinker  is  reground  to  a  very  fine  powder.  This 
powder  is  the  cement  and  has  the  property  of  setting  or  hardening 
under  water  or  when  mixed  with  water.  It  will  thus  be  seen  that 
the  cement  itself  has  been  "tested  by  fire."  The  aggregates  used 
in  such  concrete  are  usually  sand  and  broken  stone  or  gravel,  although 
sometimes  crushed  slag  or  cinders  or  broken  bricks  are  used  in  place 
of  stone  or  gravel.  In  different  localities  different  aggregates  are 
used,  one  important  feature  of  concrete  being  that  concreting  materi- 
als are  found  in  every  locality  and  obtained  at  small  cost.  Port- 
land cement,  unlike  steel,  is  now  manufactured  at  so  many  centers 
in  the  United  States  that  the  cost  of  cement  delivered  is  nowhere 
prohibitive  to  its  use  and  generally  its  cost  delivered  is  so  low  as  to 
stimulate  an  ever-increasing  demand. 

Construction  Developments  Due  to  Concrete.  Early  Forms, 
The  wide  use  of  reinforced  concrete  has  led  to  entirely  new  forms  of 
construction  peculiarly  adapted  to  that  material.  The  earlier  forms 
of  floor  construction  carried  out  in  wood  have  continued  for  centu- 
ries, and  consist  of  planking  laid  flat  upon  joists,  the  joists  being 
supported  directly  upon  walls  or  by  beams  or  girders  running  at 
right  angles  to  the  joists  and  in  turn  supported  by  walls  or  columns. 
Such  construction  presents  a  broken  ceiling  surface  giving  oppor- 
tunity for  dirt  and  dust  to  collect  and  exposing  a  large  surface  for 
fire  to  attack.  In  order  to  obtain  a  flat  ceiling,  a  ceiling  surface 
is  usually  hung  from,  or  rather  nailed  to,  the  under  edges  of  the  joists, 
making  a  series  of  enclosed  pockets  between  floor  and  ceiling  that 
may  become  breeding  places  for  vermin.  With  the  introduction  of 
iron  and  steel  beams  in  building  construction,  beams  and  girders 
of  these  materials  replaced  those  of  wood  and,  likewise,  iron  and 
steel  columns  were  often  used  instead  of  wooden  posts  to  support 
the  beams.  As  iron  and  steel  became  cheaper  and  demands  for 
better  construction  grew,  ways  were  devised  for  replacing  wooden 
floors  with  "fireproof  floor  construction."  An  early  but  very  faulty 
type  of  so-called  fireproof  floor  consisted  of  brick  arches  between 
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the  iron  beams  with  the  bottom  flanges  of  the  beams  exposed.  These 
floors  were  of  tremendous  weight  and  very  expensive,  and  the  lower 
flanges  of  the  beams  being  exposed  to  the  action  of  fire  would  expand 
and  probably  fail  in  fire.  In  order  to  reduce  weight,  the  lioUow 
tile  arch  was  introduced,  and  tile  soffits  were  provided  to  protect 
the  beam  flanges.  Even  this  construction  followed  the  lines  of 
wood  floor  construction,  iron  beams  replacing  the  wooden  joists, 
and  the  tile  arches  replacing  the  flooring  boards,  thus  permitting 
the  iron  beams  to  be  spaced  4  to  5  feet  apart  instead  of  12  or  16 
inches,  as  in  the  case  of  the  wooden  joists  supporting  plank  flooring. 
Applicationa  of  Concrete.  With  the  advent  of  reinftvrci-d  con- 
crete about  ten  or  tweh'e  years  ago— for  it  is  as  recently  as  that 
that  it  haa  been  used  to  any  extent  in  this  comitry — the  same  I7p» 
of  floor  construction  was  followed  as  in  the  case  of  wooden  and  t3e 
floors,  only  a  concrete  slab  took  the  place  of  the  boards  or  h<4k)W  ^ 


Imbedded  to  Concnle 


arches.  Fig.  87.  These  slabs  rested  upon  steel  beams  which  in  turn 
were  supported  by  steel  girders.  Then  some  bolder  designers  built 
reinforced  concrete  beams  and  Orders,  still  adhering  to  the  wooden- 
floor  type  with  httle  modification.  Figs.  8S  and  89.  The  next  step 
was  the  long  span  slab,  doing  away  altogether  with  the  joists  and 
making  slabs  of  12-  to  20-foot  spans  carried  directly  on  the  walls  oe 
girders  without  subdividing  the  panels  by  beams  or  joists,  Figs.  90 
and  91. 

There  was  also  developed  a  combination  of  tile  and  reinforced 
concrete  slab  for  long  span  slabs,  which  has  usually  been  used  with 
structural  steel  girders.  Fig.  92.  It  has  several  points  in  its  favor 
but  it  is  a  lamentable  fact  that  nearly  all  of  the  so-called  "failures 
of  reinforced  concrete"  floors  have  occurred  with  this  form  of  con- 
struction. One  of  the  objects  of  this  construction  has  been  a  flat 
ceiling  without  the  trouble  and  expense  of  an  independent  suspended 
ceiling.     Also  the  cost  of  form  work  maj-  be  reduced  in  some  cases 
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because  of  lighter  construction.  None  of  these  types  of  construc- 
tion^ .however,  were  other  than  applications  of  reinforced  concrete 
to  fonns  of  construction  developed  for  other  materials. 

The  complete  continuity,  or  the  monolithic  character  of  re- 
inforced concrete  construction  has  resulted  in  a  type  of  floor  peculiar 
to  this  material  and  one  that  could  not  be  built  economically  of 
other  materials,  that  is,  the  girderless  and  beamless  type;  this  is 
illustrated  by  the  so-called  "mushroom"  type,  Fig.  93,  designed  by 
C.  A.  P.  Turner,  and  by  the  paneled-ceiling  type,  designed  in  the 
author's  office,  a  finished  example  of  which  is  shown  in  Fig.  94,  and 
work  under  construction  in  Figs.  95  and  96.  Decided  fire-resisting 
advantages  are  gained  in  these  types  of  reinforced  concrete  con- 
struction because  of  the  absence  of  deep  girders  and  beams  with 
their  inherent  exposures  of  edges  and  corners,  and  ceiling  pockets 
to  collect  the  heat  of  a  fire  and  to  deflect  the  stream  of  water  from 
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ng.  92.     Floor  Section  Showing  Combination  Tile  and  Reinforced  Concrete  Construction 

a  fire  hose.  In  addition  to  these  advantages  the  paneled-ceiling 
type  reduces  the  dead  weight  of  the  structure  and  gives  a  very 
pleasing  architectural  effect. 

Fire-Resisting  Qualities.  In  discussing  the  fire-resisting  qual- 
ities of  concrete,  three  questions  present  themselves,  viz, 

(a)  What  security  does  reinforced  cdhcreie  construcium  offer 
against  fire  loss? 

(b)  Is  any  vital  element  of  the  structure  exposed  to  injury  in 
case  cf  firel 

(c)  What  injuries  have  resulted  from  fires  in  reinforced  con- 
Crete  buildingsf 

In  general,  the  greatest  injury  from  fire  may  be  looked  for 
on  the  under  side  of  floors  and  beams.  Fortunatelv,  the  con- 
Crete  on  that  side  is  considered  only  as  fire  protection  for  the  re- 
infordng  steel  and  not  as  adding  strength.    If  the  concrete  below 
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the  reinforccmerit  protects  the  steel  bars  from  the  efferts  o(  fiie 
remaining  in  plncv  long  euuugh,  it  serves  its  pur|><i:t€»  ntii)  nit  Rial 

-  injurj'  will  happen  to  the  structure  as  a  whole,  for  tbis  lower  co 
Crete  can  easily  be  repaired.  If,  however,  the  lower  eoriVKte 
not  an  efikient  protection  to  the  reinforcing  steel,  reirvforced  oi 
crete  will  lie  found  deficient  as  a  fire-resisting  material. 

It  has  been  stated  that  "generally  speaking"  the  (-oncrrte  i 

iAe  lower  side  of  a  fiour  is  considered  only  as  fire  protei'tiun  fur  IIk 


reinforcing  steel.  There  is  a  marked  exception  to  this  rule  in  d^ 
■  moat  approved  reinforced  concrete  construction,  for  here  the  n 
side  of.  the  floor  coiLitruction  is  not  in  tension  from  support  to 
port  as  is  the  case  in  ordinary  woo<l  and  steel  con.strurtinp.  b 
fact,  in  the  best  floor  designs  the  tension  stresses  occur  on  the 
side  only  in  the  middle  half  or  middle  third  of  the  span  nild  t»  nil 
remainder  of  the  span  the  tension  stresses  occur  on  the  upper  ^Uti 
consequently,  in  such  designs  the  larger  part  of  the  tensioD'iei' 
inforcement  is  near  the  UDoer  surface  where  it  will  be  least  aflWftd 
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by  the  adaim  of  fire.  In  these  caaes^  tram  caie4ii]f  to  two4biidip 
or  even  three-fourths  of  the  uncfer  ode  of  a  floor  panel  ism  ebm- 
pression  and  here  injiny  to  the  lower  stn&ce  of  the  omctete  mofif 
reduces  the  effective  depth  of  the  construction  and  tends  to  inctcase 
the  compression  stresses  in  the  umnjured  concrete. 
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and  Dtflficting  Under  Load 


Two  illustrations  will  make  clear  the  distribution  of 
referred  to,  which  follows  the  well-known  laws  of  stress  and  atnin. 
Fig.  97  illustrates  the  usual  case  of  wooden  and  steel  beams  in  build- 
ings and  of  non-continuous  reinforced  concrete  beams;  Fig.  08  iDus- 
trates  the  arrangement  of  the  reinforcement  in  reinforced  concrete 
beams,  whereby  the  structure  is  made  continuous  over  sumiortB. 
In  case  of  fire  below  such  construction  as  iUustrated  in  Fig.  98»  the 
complete  stripping  of  the  concrete  below  the  lower  reinfcH^cing  barB 
and  the  stretching  of  these  bars  would  not  result  in  collapse,  for 
the  structure  would  hold  up  through  the  cantilever  action  of  the 
portions  over  the  supports.  However,  this  condition  could  result 
only  from  a  very  serious  conflagration. 

What  do  the  records  of  fires  in  reinforced  concrete  buildings 
show  as  to  the  resistance  of  such  construction  to  fire?  Notwith- 
standing the  great  extent  to  which  reinforced  concrete  has  been 
applied  to  building  construction  in  this  country  during  the  past  ten 
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Fig.  98.     Series  of  Connected  Reams  or  Slabs  Continuous  Over  Supports 

and  Deflecting  Under  Load 

years,  there  are  comparatively  few  examples  of  serious  fires  affecting 
reinforced  concrete  structures  and  the  dire  prophecies  of  some  pure 
theorists  and  enemies  of  concrete  seem  never  to  have  been  fulfilled. 
The  author  has  collected  as  many  reports  as  possible  of  fires  in 
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"fireprooP'  buildings  and  has  been  greatly  impressed  by  the  fact 
that  while  the  records  are  full  of  terrible  catastrophes  and  tremendous 
losses  in  buildings  of  all  other  types  of  construction,  there  is  an 
utter  absence  of  serious  results  recorded  in  connection  with  con- 
crete buildings. 

Certainly  but  one  conclusion  can  be  reached  from  the  study  of 
the  records,  viz,  that  concrete  is  a  reliable  and  safe  building  material 
and  will  give  a  better  account  of  itself  in  a  case  of  fire  than  any  of 
the  other  commonly  used  materials.  That  this  fact  has  been  im- 
pressed upon  owners  of  concrete  buildings  is  shown  by  the  state- 
ment published  by  the  Turner  Construction  Company  of  New  York, 
after  making  a  canvass  of  1,000  owners  of  concrete  buildings,  that 
they  find  266  of  these  owners  who  carry  no  insurance  on  their  build- 
ings, thus  showing  the  confidence  they  have  in  the  fire-resisting 
qualities  of  their  structures. 

The  cost  of  reinforced  concrete  buildings  is  but  a  little  more 
than  the  cost  of  "mill  construction" — that  is,  buildings  with  brick 
walls  and  wooden  floors  carried  on  wooden  or  iron  columns — ^and 
the  cost  of  reinforced  concrete  construction  is  much  less  than  that 
of  steel  frame  buildings  with  fireproof  floors.  Therefore  it  is  evi- 
dent that  this  form  of  construction,  having  been  proved  the  most 
fire-resisting  of  any  building  construction  yet  devised,  will  continue 
to  grow  in  popularity  and  with  the  natural  betterment  of  both  de- 
signs and  workmanship  it  will  gradually  supplant  not  only  **mill 
construction"  but  the  older  forms  of  fireproof  construction.  In 
view  of  the  extreme  flexibility  of  this  wonderful  material  it  is 
hard  to  imagine  what  more  improved  building  material  can  be 
devised  to  rival  reinforced  concrete. 

Selection  has  been  made  from  the  available  records  of  the 
most  serious  fires  in  concrete  buildings  and  they  are  presented  here 
in  brief  so  that  the  reader  mav  learn  what  effect  fire  has  had 
on  buildings  of  this  construction.  The  results  of  these  actual 
fire  records  in  concrete  buildings  and  the  results  of  the  experi- 
ments made  by  the  United  States  Geological  Survey  have  been 
given  as  direct  quotations  from  those  who  personally  examined 
the  structures  and  from  the  reports  made  by  Richard  L.  Humphrey, 
who  personally  conducted  the  government  experiments,  in  prefer- 
ence to  making  general  statements  and  unsupported  claims  for  the 
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ig  properties  of  reinforced  concrete  construction, 
have  studied  the  subject,  none  of  these  reports  will  be 
iiven  to  them  it  will  perhaps  be  interesting  to  have  ttu 
rding  the  behavior  of  concrete  brought  together  in 
and  in  condensed  form. 
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FIRE  RECORDS  AND  TESTS 
"CONCRETE"  FIRES 

Peavey  Elevator  Compa  '  Cement  for  May,  1906,  appears 
the  following  description  of  til  at  the  Peavey  Elevator  Plain 

at  Duluth,  Minnesota: 

"Recently  a  fire  occurred  in  the  plant  of  the  Peavey  Elevator 
Company  at  Duluth,  Minnesota,  the  plant  consisting  of  wooden 
buildings  and  a  battery  of  thirty  concrete  grain  storage  tanks.  Thf 
wooden  buildings  contained  nearly  a  million  bushels  of  grain  which, 
with  millions  of  feet  of  lumber,  burned  quickly,  Fig.  99,  and  pni- 
duced  a  terrific  heat,  sufficient  to  keep  the  fire  fighters  sewrai  hun- 
dred feet  away.  The  steel  structure  connecting  the  buitdSngs 
was  fused  at  an  early  stage.  The  nearest  line  of  concrete  tanks 
was  but  35  feet  away,  and  the  tanks  withstood  the  conflagratiua 
without  the  slightest  injury  to  the  concrete  or  to  the  grain  stored 
in  them. 

"Fig.  100  shows  the  fire  when  practically  over  and  also  the  W»t- 
est  line  of  concrete  tanks." 

Huyler  Candy  Factory.  In  the  National  Fire  Protection  A»*o- 
elation  Qiiarlprlif  for  Januarj',  1908,  there  appears  the  following 
record  of  the  fire  in  the  Huyler  Candy  Factory,  New  Vork: 

"Tlie  fire  was  confined  to  the  storage  compartment,  where  it 
originated,  its  fuel  being  furnished  by  empty  paper  candy  boxes  and 
tall  piles  of  flat  paper  stock;  also  a  considerable  amount  of  light 
woodwork  in  the  form  of  shehes,  racks,  and  partitions.  On  account 
of  the  tightness  of  the  compartment  and  consequent  accumulation 
of  smoke  and  gases,  the  fire  was  fought  with  great  difficulty  as  hwe 
streams  had  to  be  used  at  close  quarters  from  the  fire-door  openinits 
and  through  two  holes  broken  through  the  ceiling.  The  ra[Hd 
prostration  of  the  firemen  from  the  effects  (rf  tJw 
quick  control  of  the  fire. 
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'TTiis  concrete  building  is  of  the  Roebling  type,  ten  stories  in 
height,  of  fireproof  construction,  having  columns  of  structural  steel 
protected  by  hollow  tiling  and  covered  with  about  }  inch  of  cement. 
The  main  girders  are  protected  on  the  sides  and  beneath  by  plaster 
held  in  place  by  wire  netting  as  are  also  the  smaller  beams  sup- 
porting  the  floor  between  the  girders.  The  floors  are  of  cement 
concrete,  about  6  inches  thick.  The  windows  in  the  south  and 
east  sides  are  of  wire  glass  in  metal-covered  wooden  frames.  The 
enclosures  at  the  stair  and  elevator  towers  are  hollow  tiling  covered 
with  plaster. 

"The  visible  effects  of  the  fire  were:  The  partial  destruction 
of  the  outer  coating  of  plaster  on  tbe  beams  and  girders,  leaving 
netting  exposed;  and  crumbling  and  dropping  of  plaster  from  inside 
the  netting  in  a  few  places,  leaving  the  lower  sides  of  the  steel  beams 
partly  exposed. 

"Destruction  of  the  cement  coating  covering  the  tiling  at  the 
coliunns,  leaving  the  tiling  exposed. 

"Bending  of  an  exposed  angle  iron  forming  the  corner  of  the 
hand  elevator  shaft. 

"Burning  of  the  metal-covered  wooden  framing  of  the  windows 
which  fell  inward  on  the  east  side. 

"There  was  no  distortion  of  the  columns  or  girders  which  could 
be  detected  with  the  unaided  eye.  The  floor  leakage  was  very 
slight  and  appeared  only  at  a  few  places  at  the  side  walls,  the  larger 
portion  of  the  water  used  running  down  the  stairway  and  elevator. 
The  management  states  that  the  wire-glass  windows  at  the  tenth 
story  formed  an  effective  barrier  to  the  flames  which  passed  through 
the  ninth-storv  windows  in  the  south  wall  after  the  latter  were 
broken  out." 

Dayton  Motor  Car  Works.*  A  serious  fire  at  the  plant  of  the 
Dayton  Motor  Car  Company,  Daj'ton,  Ohio,  has  furnished  a  very 
interesting  demonstration  of  the  efficiency  of  reinforced  concrete  as 
fireproof  building  material.  No  more  convincing  exhibit  could  pos- 
sibly have  been  made  than  that  set  forth  in  the  following  notes: 

"The  main  portion  of  the  factory  consisted  of  a  mill-construction 
building  of  five  stories  and  basement,  adjoined  by  a  reinforced  con- 
crete building.  Fig.  101,  U-shaped  in  plan  and  six  stories  and  base- 

*From  an  article  by  J.  B.  Gilbert,  in  the  Bng\n§ering  Record,  March  28.  1908. 
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ment  in  height;  in  fact,  the  two  buildings  were  a  continuous  unit,  as 
the  walls  of  the  brick  building  served  as  the  boundary  of  the  con- 
crete building  on  the  open  side  of  the  U>  communication  being  afforded 
between  the  two  buildings  by  means  of  doors  on  each  floor. 

"The  concrete  building  was  erected  during  the  summer  of  19()7. 
At  2  A.  M.  Friday,  Feb.  21,  1908,  fire  broke  out  from  some  unknown 
cause  on  the  fourth  floor  of  the  new  building,  which  floor  contained 
the  upholstering  department  of  the  factory.  On  this  floor  were 
large  quantities  of  excelsior,  curled  hair,  dr>'  wood  composing  bodies 
of  automobiles,  and  other  inflammable  materials  in  large  quanti- 
ties. The  fire  soon  spread  over  the  entire  fourth  floor  of  the  concrete 
building,  and,  not  being  impeded  in  its  progress  by  fire  doors  between 
the  new  and  old  building,  the  flames  soon  communicated  to  the  old 
building,  where  the  greatest  damage  was  done.  When  the  fire 
department  arrived  on  the  scene,  it  was  apparent  at  a  glance  that 
the  greatest  destruction  would  be  in  the  old  building,  and  the  chief 
of  the  department  directed  his  men  to  confine  their  attention  to  it 
and  to  allow  the  concrete  building  to  take  care  of  itself.  Results 
fully  justified  the  confidence  he  placed  in  this  t>T)e  of  construction. 
The  fire  burned  itself  out  on  the  fourth  floor  of  the  new  building, 
and  in  burning  out  the  window  frames  and  sash,  the  flames  shot 
upward,  and  in  some  few  instances  burned  the  sash  out  of  the 
windows  on  the  fifth  floor,  but  not  enough  to  cause  any  serious 
damage. 

"It  was  not  long  before  the  fire  was  confined  to  the  old  building, 
and  inside  of  three  hours,  the  fourth  and  fifth  floors  and  r(K)f  had 
fallen  down  onto  the  thin!  floor  a  charred  mass  of  ruins.  The  fire 
was  stopped  at  this  point,  but  the  building  was  a  wreck.  The  walls 
remained  standing  and  might  be  fit  for  a  new  interior,  but  even 
they  bore  pathetic  and  eloquent  testimony  to  the  inefficiency  of 
that  type  of  construction  under  stress  of  fire. 

"The  heat  under  the  ceiling  of  the  fourth  floor  of  the  new  build- 
ing was  so  intense  that  the  iron  pipes  of  the  sprinkler  system  were 
bent  completely  out  of  shape,  in  some  instances  having  sagged  clear 
down  to  the  floor.  It  should  be  stated  that  the  automatic  sprink- 
lers were  just  being  installed,  no  water  having  as  yet  l)een  turned 
into  the  pipes  and,  therefore,  the  burnt  area  was  unprotected  from 
that  source.    Throughout  the  building  wood  plugs  about  2  inches 
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by  3  inches  had  be«n  inserted  in  the  under  side  of  the  floor  panels 
for  convenience  in  attaching  electrical  wires.  The  heat  was  sfi 
intense  that  these,  although  exposed  on  only  one  small  surface, 
were  in  many  cases  burned  completely  out,  leaving  an  empty  hole 
in  the  concrete.  At  one  place  where  the  heat  was  most  intense 
the  concrete  spalled  off  from  the  corners  of  two  beams  for  a  length 
of  about  i  feet  and  a  width  of  about  2  inches,  N'o  cracks  were  dis- 
coverable in  the  floor  panels  or  in  any  beams  or  girders. 

"One  point  was  brought  out  by  this  fire  that  has  a  verj' practical 
bearing  on  the  treatment  of  cement  floors  finished  on  a  reinforced 
concrete  slab.  The  concrete  entering  into  tlie  construction  of  this 
building  was  a  1:2:4  mixture,  while  the  finished  coat  1  inch  in 
thickness  was  the  usual  mixture  of  one  jtart  cement  to  two  parts 
sand.  The  finishing  coat  was  applied  as  soon  as  possible  after  the 
main  slab  had  been  poured,  but  very  naturally  after  it  bad  taken 
its  initial  set,  TMiere  the  heat  was  greatest  the  finishing  coat  sep- 
arated from  the  slab  and  bulged  up  in  great  mounds.  All  of  this 
coat  throughout  the  burned  area  had  to  be  replaced. 

"Another  point  of  interest,  especially  to  builders  in  the  terri- 
tory adjoining  Dayton,  is  the  effect  of  this  fire  upon  the  aggregates 
used  in  pouring  this  building.  The  chief  ingredient  in  point  of  bulk 
was  washed  river  gravel,  1  inch  in  diameter  and  smaller.  Its  splen- 
did resistance  to  this  fire  demonstrates  beyond  the  shadow  of  doubt 
its  fitness  for  this  use. 

"It  is  interesting  from  tbe  manufacturers'  standpoint  to  know 
that  within  two  da\-s  after  the  fire  the  machinery  was  running  and 
ojjerations  were  resumed  in  this  building.  The  two  daj-s  mentioned 
were  consumed  in  clearing  away  the  debris  incident  to  such  a  fire. 
The  fourth  floor  where  the  most  damage  was  done,  was  piled  to  its 
full  capacity  with  salvage  from  the  destroyed  brick  building,  thus 
proving  its  safe  condition, 

"It  is  safe  to  say  that  if  the  fire  doors  had  been  in  place  be- 
tween the  old  and  new  buildings,  so  as  to  confine  the  fire  to  the 
floor  on  which  it  originated,  the  damage  would  have  been  trifling 
although  the  sprinkler  system  was  not  in  operation.  The  fire  de- 
partment could  then  have  devoted  some  attention  to  the  concrete 
building  and  checked  the  flames  before  they  burned  themselves  out 

"In  order  to  ascertain  whether  the  structure  bad  been  damaged 
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to  any  extent  or  had  been  weakened  by  the  fire,  it  was  decided  to 
make  a  load  test  on  the  floor  above  that  on  which  the  fire  originated. 
Before  making  this  test  a  careful  examination  of  the  concrete  on 
the  under  side  of  the  beams  and  girders  was  made,  and  all  of  the 
concrete  which  had  become  vitiated  by  the  heat  was  knocked  off 
with  a  hammer.  In  some  cases  this  exposed  the  steel  reinforcement. 
The  beams  and  girders  which  were  most  seriously  affected  in  this 
way  were  selected  as  the  ones  on  which  the  test  should  be  made. 
The  building  was  designed  for  a  live  load  of  120  pounds  per  square 
foot,  and  the  girder  over  which  the  test  was  made  had  a  span  of  22 
feet.  Equal  areas  on  both  sides  of  this  girder  were  loaded  so  as  to 
give  a  uniformly  distributed  load,  the  area  covered  being  352  square 
feet  and  the  total  load  77,250  pounds,  consisting  of  pig  iron,  fly 
wheels,  and  any  other  available  heavj*^  material  that  could  be  ob- 
tained at  the  plant.  This  gave  a  uniformly  distributed  load  of 
about  218  pounds  to  the  square  foot,  and  under  this  load  the  girder 
in  question  showed  a  deflection  of  only  A  inch  at  the  center  of 
the  span.  Had  more  material  been  available  the  test  would  have 
been  carried  further  as  a  matter  of  interest  in  determining  how  much 
of  a  load  could  be  ciarried  before  an  alarming  deflection  in  the  girder 
would  be  reached.  The  owners,  however,  on  observing  the  amount 
of  material  that  had  been  piled  on  the  floor,  were  so  thoroughly  con- 
vinced of  the  stability  of  the  building  and  of  the  fact  that  in  prac- 
tice it  would  be  impossible  to  load  their  building  to  such  an  extent, 
that  they  did  not  feel  it  at  all  necessary  to  go  further  by  obtaining 
materials  elsewhere  for  the  heavier  loading. 

"One  fact  of  great  importance  was  very  thoroughly  demon- 
strated, namely,  that  the  utmost  care  should  be  used  in  so  placing 
the  steel  that  it  would  remain  in  position  during  the  pouring  of  the 
concrete.  In  this  building  the  greatest  care  had  been  exercised  to 
secure  this  condition,  but  in  spite  of  all  precautions  it  was  found 
that  in  some  few  cases  the  steel  reinforcement  was  within  ^  inch  of 
the  surface.  The  fact  that  the  steel  remained  uninjured  even  under 
this  condition  is  a  very  good  recommendation  as  to  the  fire-resist- 
ing qualities  of  concrete,  but  it  is  also  a  warning  to  use  the  utmost 
care  in  seeing  that  the  steel  is  not  misplaced  during  the  process  of 
pouring  the  concrete.  In  the  majority  of  cases  in  this  building  the 
steel  was  embedded  at  the  proper  depth."    *****     *    * 


279 


I 


174  FIRE  PRE\TENTTON  1 

Since  receiving  the  above  article  the  following  letter  from  I 
Frank  B.  Ranibj,  Chief  of  the  Dayton  Fire  Department,  lias  been  \ 
obtained  for  publication  from  the  Trussed  Concrete  Steel  Company,  J 
to  which  it  was  sent:  J 

"In  reply  to  your  favor  of  the  10th,  in  which  you  refer  to  the  M 
recent  fire  in  the  new  reinforced  concrete  building  at  the  Dajton  I 
Motor  Car  Company's  plant,  I  would  state  that,  this  being  the  firet  I 
fire  we  have  had  in  a  building  of  concrete  construction,  I  am  highly  I 
pleased  with  the  results  of  this  fire.  When  I  ha<l  arrived  on  the  I 
scene,  the  fire  had  extended  over  the  entire  fourth  floor.  The  I 
entire  contents  of  this  floor  were  destroyed.  The  building,  hoiP-l 
ever,  escaped  with  slight  damage.  J 

"Through  the  absence  of  fire  doors  and  the  inability  of  our  1 
department  to  withstand  the  intense  heat  and  smoke,  the  fire  com-  I 
municated  itself  tlirougli  an  opening  into  the  adjoining  five-story  ' 
brick  building  and  was  confined  to  the  two  upper  fl(X)rs  of  this  strue- 
ture.  The  biggest  fight  was  carried  on  here,  and  the  greatest  loss 
was  sustained.  The  lower  floors,  being  occupied  by  offices  aixl  . 
warerooms  of  the  company,  siiiTered  greatly  from  water.  ■ 

"The  new  building  being  of  concrete  construction  aided  us  in* 
preventing  the  fire  from  wiping  out  the  entire  plant,  as  wc  were  able 
to  concentrate  practically  our  entire  force  on  the  old  building,  it 
requiring  but  a  small  force  to  subdue  the  fire  in  the  new  building. 
"In  my  opinion  there  are  a  few  points  which  this  fire  has  proved, 
namely: 

"First,  that  the  reinforcing  steel  should  be  covered  with  at 
least  2  inches  of  concrete,  because  the  fire,  having  penetrated  the 
lower  inch  of  concrete,  would  have  injured  the  strength  of  the  struc- 
ture, had  it  not  been  for  the  rigidly  attached  diagonals. 

"Second,  that  the  finished  cement  surface  should  be  put  on 
when  the  floor  is  being  laid,  thereby  forming  a  solid  mass,  because 
the  finished  surface  was  destroyed  wherever  the  heat  was  intense, 
the  slab  underneath  being  uninjured. 

"Third,  as  we  were  hampered  greatly  in  handling  our  laddos 
and  several  of  our  men  had  a  very  narrow  escape  from  being  injured 
or  possibly  killed  by  falling  sashweights,  and  we  were  compelled  to 
force  into  the  building  all  window  frames  that  had  not  already 
fallen  before  we  could  use  our  ladders  to  advantage,  I  would  surest 


FIREPROOF  CONSTRUCTION  175 

that  in  the  construction  of  a  building  an  iron  pipe  be  embedded  in 
the  concrete  for  the  weights  to  fall  into,  in  case  the  window  frames 
are  destroyed  by  fire.  If  this  plan  were  adopted  in  the  construction 
of  a  building,  it  would  enable  the  firemen  to  reach  the  fire  without 
endangering  their  lives  and  would  assist  greatly  in  reducing  the 
fire  loss." 

Thompson  and  Norris  Building.  In  Cement  for  May,  1908, 
appears  the  following  note  regarding  the  serious  fire  in  the  Thompson 
and  Norris  Building  of  Brooklyn,  New  York: 

"There  was  a  fire  on  the  seventh  floor  of  this  building  which 
burned  up  the  entire  contents  of  the  floor  consisting  of  cork  and 
paper  stock.  The  loss  was  estimated  at  $10,000.  The  damage 
to  the  building  consisted  in  the  cracking  of  the  concrete  below  the 
reinforcement  on  two  beams,  but  this  was  repaired  for  a  nominal 
sum.  On  the  floor  above  were  a  number  of  printing  presses  which 
were  run  the  next  morning  as  usual,  no  sign  of  damage  extending  to 
that  floor.  The  fire  occurred  in  the  afternoon  and  the  employes 
quietly  walked  out  of  the  building  without  fear  of  harm  and  the 
office  force  remained  at  work  in  the  building  during  the  fire.  Some 
damage  was  done  to  the  building  by  firemen  breaking  the  wire-glass 
windows  to  let  out  the  smoke.  After  failing  to  break  holes  in  the 
floor-slab  with  axes,  in  order  to  let  the  water  run  off  quickly,  the 
firemen  secured  a  piece  of  cold  rolled  shafting  and  using  this  as  a 
battering  ram,  managed  to  punch  some  holes  in  the  floor  and  let 
the  water  run  through,  damaging  the  stock  below.'* 

F.  W.  Tunnel!  and  Company  Building.  In  Cement  Age  for 
August,  1909,  appears  the  following  report  of  a  fire  in  the  Glue 
Manufacturing  plant  of  F.  W.  Tunnell  and  Company. 

"The  building  was  erected  in  190G  by  Ballinger  and  Perrot, 
Architects  and  Engineers,  Philadelphia.  It  is  a  three-story  struc- 
ture 104  feet  by  43  feet,  and  is  of  reinforced  concrete  throughout. 
The  second  floor  is  supported  on  reinforced  concrete  columns  spaced 
about  15  feet,  and  the  third  floor  and  roof  have  a  clear  span  of  39 
feet,  supported  on  cross-beams  12  inches  by  26  inches,  the  latter 
reinforced  by  eight  IJ-inch  round  rods.  The  slabs  are  4 J  inches 
thick,  reinforced  with  f-inch  round  rods  on  6-inch  centers.  The 
floors  have  a  2-inch  cinder  concrete  base  over  the  slabs  with  a  1-inch 
cement  top  coat.    The  walls  are  reinforced   concrete,   12   inches 
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thick.  The  wall  construction  includes  pilasters.  The  windows 
were  of  the  metal  frame  and  wire-glass  pattern.  Edison  Portland 
cement  was  used. 

"About  this  building,  Fig.  102,  and  comprising  a  part  of  the 
plant,  were  several  frame  buildings.  It  was  in  one  of  the  latter 
buildings  that  the  fire  took  place,  due,  it  is  said,  to  spontaneous 
ignition.  Thus,  when  the  fire  was  in  full  blast  the  concrete 
structure  at  certain  points  was  practically  enveloped  in  flames. 
The  contents  of  the  factory  made  an  intensely  hot  fire;  in  fact,  the 
heat  was  so  intense  that  the  wire  glass  in  the  concrete  building 
melted,  this  being  attributed  to  the  fact  that  the  windows  were 
open,  thus  permitting  the  flames  to  gain  access  to  the  interior,  and 
to  surround  the  glass.  Judging  from  preWous  tests  of  wire  glass 
it  would  probably  have  withstood  the  heat  with  the  flames  confined 
to  one  side.  Wooden  drying  racks  in  the  concrete  building  took 
fire  and  soon  there  was  a  mass  of  flames  within  and  iisithout.  The 
buildings  immediately  adjoining  the  concrete  structure  were,  with 
one  exception,  totally  destroyed.  Even  a  brick  boiler  house  adjoin- 
ing the  concrete  building,  Fig.  103,  was  so  badly  damaged  that  it  was 
necessary  to  take  down  the  walls.  The  destruction  of  the  brick 
structure  affords  an  interesting  comparison  with  the  behavior  of 
the  concrete  building.  The  building  that  escajx^d  destruction  owt^ 
its  survival  to  the  fact  that  it  was  protected  by  the  concrete  build- 
ing, the  latter  proving  to  be  an  effectual  barrier  to  the  fin\ 

"When  the  fire  finally  subsided  it  was  found  that  the  (\)ncrete 
building  was  practically  uninjured.  That  it  was  thoroughly  testt^l 
is  indicated  by  the  fact  that  a  wire  lath  and  plaster  ceiling  susp<*nded 
from  the  roof  beams  was  practically  destroyed.  The  ceiling  was 
not  intended  as  a  protective  feature,  but  merely  to  prevent  the 
beams  from  deflecting  or  interfering  with  air  currents  forced  tlm)U^'h 
the  room  during  j)rocess  of  manufacture. 

"One  end  of  the  building  was  open,  and  through  this  the  flames 
concentrated  upon  a  concrete  column  which  merely  spalled.  Shrink- 
a^^e  cracks  liere  and  tliere  widened  under  the  stress.  Tlie  lx»ttoni 
of  a  concrete  cantilever  had  also  spalled,  but  the  damage  can  all 
he  rc})aircd  at  slight  cost  by  patching.  The  vital  parts  of  the  stnie- 
ture  remained  intact. 

**Thc  owners  are  so  pleased  with  the  behavior  of  the  building 
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that  they  promptly  authorized  Balliiiger  and  Perrot  to  prepare  plans 
{or  additional  reinforced  concrete  buildings  to  replace  the  structure 
destroyed. 

"No  practical  purpose  would  be  served  by  going  further  into 
the  details  of  this  fire.  It  only  remains  to  be  said  that  the  result 
corresponds  with  practical  tests  of  other  concrete  buildings  sub- 
jected to  the  same  conditions.  The  unusual  circumstance  in  this 
case  was  the  fact  that  the  structure  was  attacked  from  within  and 
without,  but,  as  stated,  the  slight  damage  can  be  repaired  at  trifling 
cost.  So  far  as  this  building  is  concerned  the  business  of  the  firm 
can  proceed  without  interruption,  and  with  the  new  buildings  of 
reinforced  concrete  there  will  be  established  a  plant  upon  which  the 
item  of  insurance  may  be  eliminated  to  say  nothing  of  the  satisfac- 
tion of  knowing  that  fire  cannot  burn  it.*' 

Concrete  Cottage  at  Winthrop  Beach.  One  of  the  most  inter- 
esting records  of  a  fire  in  a  concrete  building  where  the  walls  rather 
than  the  floors  were  subjected  to  a  fire  test  is  reported  by  E.  S. 
Lamed,  Consulting  Engineer,  Boston,  in  Cement  Age  for  Septem- 
ber, 1909. 

"On  the  night  of  October  2,  Winthrop  Beach,  a  suburb  of 
Boston,  suffered  a  most  disastrous  fire,  which  in  the  point  of  time 
and  intensity  is  rather  notable.  Two  large  hotels  of  frame  construc- 
tion, and  seven  other  frame  houses  were  destroyed,  the  fire  occurring 
about  11  P.M., and  in  the  short  space  of  two  hours,  the  cellar  walls 
contained  only  the  smoldering  ruins.  This  property  was  all  located 
on  Crest  Avenue,  overlooking  the  ocean,  and  the  character  of  con- 
struction and  furnishings  of  the  buildings  offered  no  stay  to  the 
progress  of  the  flames. 

"A  concrete  cottage.  Fig.  104,  was  in  the  course  of  construction, 
immediately  adjacent  to  the  Crest  Hall  Hotel,  a  distance  of  only  8 
feet  intervening.  This  concrete  house  was  of  monolithic  wall  con- 
struction, the  first  story  l)eing  10  inches  thick,  having  a  c*ontinuous 
air  space  3  inches  wide;  the  second  story  was  built  S  inches  thick, 
furred  on  the  inside  to  give  a  2-inch  air  space. 

"Jig.  105,  which  was  taken  at  midnight,  shows  the  incomplete 
condition  of  the  concrete  building  and  its  appearance  as  the  fire 
broke  through  the  partially  completed  roof.  The  interior  construc- 
tion was  of  lumber  and  at  the  time  of  the  fire  the  floor  joists  and 
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boarding  were  in  place,  and  the  roof  had  been  covered  in  with  1-inch 
boards,  upon  which  was  to  be  constructed  a  light  concrete  covering 
reinforced  with  expanded  metal.  The  window  and  door  openings 
had  not  been  closed  in,  so  that  the  fire  from  the  adjacent  hotel  had 
ready  access  into  this  incomplete  building.  Much  of  the  wood 
trim,  door  and  \iv'indow  frames  and  sash,  were  stored  in  the  cellar 
of  this  building — fuel  for  the  quick,  hot  fire. 

"The.  concrete  in  the  walls  was  of  Edison  Portland  cement  in 
the  proportions  of  1  : 3  : 6  in  which  beach  sand  and  gravel  were 
used  as  aggregates. 

'The  exterior  of  the  building  was  finished  with  a  f-inch  coat 
of  Portland  cement  mortar,  and  this  finish  was  about  ten  days  old 
at  the  time  of  the  fire,  the  walls  having  been  constructed  about 
three  weeks  earlier. 

*Tig.  10(5  shows  the  concrete  building  after  the  fire,  and  inspec- 
tion by  the  writer  three  weeks  later  indicates  that  the  strength  of 
the  concrete  walls  has  not  been  impaired,  the  only  injury  being  done 
to  the  plastering  on  the  side  of  the  wall  immediately  adjacent  to 
the  hotel  which  was  destroyed.  This  plastering  will  be  stripped 
off  and  the  walls  replastered,  the  damage  being  only  superficial. 

"As  an  evidence  of  the  intensity  of  the  heat,  it  is  noted  that 
granite  curb  stones  on  the  opposite  side  of  the  street  have  crumbled 
and  spalled  off  so  that  they  will  have  to  be  relaid;  the  cx)ncrete 
steps  at  the  rear  of  the  cottage,  within  12  feet  of  the  hottest  part  of 
the  fire,  have  not  been  damaged. 

"An  interesting  feature  in  this  fin*  is  found  in  the  fact  that  the 
fire  department,  realizing  that  the  frame  buildings  were  doomed  to 
destruction,  concentrated  their  efforts  to  protect  other  adjacent 
fraine  houses,  and  left  the  concrete  cottage  in  its  incomplete  condi- 
tion to  take  care  of  itself.*' 

F..  B.  Klock  Building.  In  Cement  Record  for  December,  1909, 
there  appears  the  following  account  of  a  fire  in  a  reinforc*ed  con- 
crete building  showing  the  actual  damage  caused  by  the  burning  of 
6,000  pounds  of  dnigs: 

"An  interesting  reix)rt  was  made  lately  by  George  A.  Stage, 
Adjuster  for  John  Xaghten  and  Company,  Chicago,  on  the  fire  k)ss 
of  the  reinforc^ed  concrete  factory  building  of  F.  B.  Klock,  South 
Elgin,  Illinois. 
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"The  adjuster  contended  that  the  concrete  floors  and  ceiling 
were  not  damageti  sufficiently  to  be  torn  down,  but  the  owner  claimed 
that  the  concrete  had  been  weakened  by  the  intense  heat,  about 
6,000  pounds  of  drugs  having  burned.     It  was  decided  to  test  the 
building  by  putting  a  weight  of  400  pounds  to  the  square  foot  on 
the  panels,   which   were   to    be   held   defective   if   they    deflected 
more  than  A  inch,  that  being  the  original  test  made  bj-  the  archi- 
tects when  the   building  was  turned  over  to  the  owners-     Testa 
were  made  of  eight  panels  involved  in  the  fire,  all  of  them  showing 
more  than   ,Vineli  deflection  with  250  pounds  to  the  square  foot^J 
WTien  the  same  weight  was  applied  to  other  panels  in  the  bmldingj 
not  affected  by  tlie  fire,  the  deflection  was  less  than  tV  inch.    InJ 
consequence  a  total  loss  was  allowed  on  six  panels  and  a  compro-J 
mise  on  two.     The  adjuster  held  that  had  the  building  been  tif  KOjM 
other  construction  than  concrete  it  would  have  been  totally 
stroyed  owing  to  the  tremendous  heat  engendered  by  the  burninf 
drugs.     The  expansion  of  the  reinforcing  steel  under  the  inte 
heat  is  believed  to  account  for  the  weakening  of  the  concrete. 

"In  his  report  the  adjuster  states  the  following:     la  condw 
I  wish  to  add  that  the  test  which  was  made  demonstrates  to  irfW 
the  practicability  of  concrete  construction.     The  tremendous  heat 
created  by  the  burning  of  6,000  pounds  of  drugs  would  have  meant 
a  total  loss  of  the  building  had  it  been  of  any  other  construction.'  " 

Rubber  Reclaiming  Manufacturing  Plant.  In  the  National  Fire 
Proledwti  Association  Qiiarterli/  of  April,  1910,  appears  the  fol- 
lowing record  of  a  fire  in  the  Rubber  Reclfuming  Manufacturing 
plant: 

"The  fire  started  in  the  main  room  on  the  upper  floor  of  MiH 
'B'  and  was  first  seen  in  the  drying  screens  where  the  reclaiming 
rubber,  ground  to  a  fine  pulp,  was  spread  and  subjected  to  a  draft 
of  air  heated  by  being  forced  through  steam  pipe  coils  by  fans.  TTw 
fire  was  probably  caused  by  an  overheated  journal  in  this  n^Mdly 
revolving  fan  system.  The  watchman's  clock  showed  that  he  bad 
visited  this  room  within  twenty  minutes  prior  to  the  discovery  d 
the  blaze  by  the  mill  employes  who  were  workmg  on  the  ground 
floor  of  the  building.  The  private  fire  department  was  at  once 
called  into  action  and  in  a  short  time  five  streams  of  water  wem  b 
service. 
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"The  building  was  constructed  of  reinforced  concrete  with  8-indi 
walls,  16-inch  piers,  and  4-inch  floors  on  heavy  concrete  columns 
and  stringers.  The  roof  was  composition  laid  on  several  thick- 
nesses of  boards,  trusses  braced  with  iron  rods.  Hie  only  ignitible 
materials  were  the  stock,  roof,  one  frame  partition,  and  the  wooden 
framework  of  the  drying  apparatus.  The  stock  was  particularly 
inflammable  and  evidently  burned  flercely,  for,  despite  the  water 
thrown  upon  it,  the  heat  was  sufficient  to  cause  the  iron  rods  to  bend 


mtder  the  weight  above  them  and  tear  down  the  concrete  walls 
into  which  they  were  fastened,  thus  demolishing  all  of  Mill  'B* 
above  the  floor  line  of  the  second  floor.  Fig.  107. 

"The  damage  to  the  property  on  the  lower  floor  was  almost 
entirely  by  water,  though  some  little  fire  dropped  down  from  above. 

"Separating  Mills  'B'  and  'C  was  a  reinforced  concrete  wall 
which  did  not  go  through  the  roof.  Through  this  wall  was  a  large 
opening  on  each  floor  protected  by  a  single  door  on  the  Mill  'B' 
nde;  that  on  the  second  story  was  torn  away  in  some  manner,  prob- 
ably by  the  falling  roof,  and  the  fire  spread  into  Mill  'C,  although 
the  damage  in  it  was  confined  principally  to  the  crude  rubber  which 
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was  hanging  up  for  air  dr>'ing.    There  was  considerable  water  oaJ 
the  ground  floor  of  Mill 'C'." 

McCray,  Morrison  and  Company  Elevator.     In  Rock  Prodiu 
for  May  22,   1910,   appears   the   fullouHng  description  of  the  ^M 
atruction   of  a   100.000-bushel  grain  elevator,  which  partially  sur- 
rounded a  reinforced  concrete  grain  drier  so  that  the  latter  struo* 
ture  was  subjected  to  a  very  severe  fire  test : 

"Concrete  construction  was  put  to  a  crucial  test  in  the  burninj 
of  the  100,000-bushel  elevator  of  McCray,  Morrison  and  Company.J 
at  Kentland,  Indiana,  last  month,  says  the  Gram  Dealers'  Journal.  A 
At  the  time  of  the  fire  everything  was  very  dry,  and  the  buildings  ' 
were  so  quickly  enveloped  in   flames  the  workmen  scarcelj'  had 
time  to  escape  with  their  lives, 

"Kgs.  lOSand  109,  showing  the  plant  before  and  after  the  fire, 
tell  the  storj'  clearlj-  and  accurately.  In  an  L  formed  by  the 
different  buildings  a  reinforced  concrete  grain  drier  had  been  erected 
and  enclosed  bj'  a  frame  ironclad  co\ering.  This  building  was  10 
feet  from  the  grain  ele\ator  building  on  the  side  and  1(1  feet  distant 
on  the  end,  which  was  connected  to  the  elevator  with  wood  con- 
vej'or  boxes. 

"The  plant  contained  approximately  450,000  feet  of  lumba 
and  50,000  bushels  of  grain,  which  were  consumed  in  a  few  hours, 
leaving  nothing  but  the  concrete  drier  standing  plumb,  surrounded 
by  a  smoldering  mass  of  debris.  The  drier  housing  was  burned 
away;  the  metal  fans  and  steam  pipes  were  red  hot  and  warped; 
the  brass  grease  cups  on  the  fan  bearings  were  melted  and  the  iron 
doors  warped.  But  the  concrete  work  remained  intact  with  little 
damage,  notwithstanding  that  it  contained  about  700  busheb  of 
corn  which  was  reduced  to  ashes  during  the  fire.  The  drier  sup- 
ported its  own  garner  and  12,000  pounds  of  steam  pipe,  yet  not  one 
of  its  supports  failed. 

"In  no  previous  grain  elevator  fire  has  concrete  been  put  to 
such  a  severe  test,  and  in  no  case  has  it  passed  through  a  fire 
with  more  gratifying  results  to  owners  and  builder." 

Pacific  Coast  Borax  Company's  Building.  In  Cement  for  Sep- 
tember, 1910,  a  reference  is  made  to  one  of  the  earliest  fires  in  r«n- 
forced  concrete  buildings,  namely  in  the  Padfic  Coast  BonuE  Com- 
pany's building  at  Bayonne,  New  Jersey. 
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"In  this  case  a  four-story  building,  entirely  of  reinforced  con- 
crete construction,  except  that  the  roof  was  of  wood,  was  quite 
thoroughly  burned  out,  in  the  upper  two  stories,  by  fire  that  origi- 
nated in  an  adjacent  one-story  section.  The  wooden  roof  was 
entirely  burned  off  and  all  of  the  inflammable  contents  of  the  third 
and  fourth  floors  were  burned,  with  the  result  that  a  very  hot  fire, 
of  perhaps  an  hour's  duration,  tested  the  concrete  walls  and  floors 
of  these  rooms.  Very  little  damage  was  done  to  the  concrete,  and 
I  understand  the  necessary  repairs  were  made  at  comparatively 


McCny.  Morriws  sod  Compi 
EDcl  Drier  Before  Ihe  Fire 


insignificant  cost.  At  the  same  time  the  strength  of  the  building 
was  demonstrated  by  the  fact  that  heavy  loads,  falling  from  the 
roof  to  the  floor  of  the  top  story,  did  not  cause  any  serious  damage." 

N.  F.  P.  A.  Report.  In  the  report  of  the  Committee  on  con- 
crete and  reinforced  concrete  building  construction  presented  at  the 
Chicago  meeting  in  May,  1908,  of  the  National  Fire  Protection 
Association  by  Edward  T.  Cairns,  Chairman,  reference  was  made 
to  the  fire  in  the  Huyler  Candy  Factory  and  in  the  Dayton  Motor 
Car  Company's  plant,  descriptions  of  which  have  been  given  above. 
Mr.  Cairns  also  gave  the  following  notes  regarding  other  fires: 

Concrete  Buildinga.  "On  May  27,  1907,  a  fire  occurred  in 
Merritt  Brothers'  Factory  at  Camden,  New  Jersey,  which  in  a 
building  of  ordinary  construction  would  doubtless  have  resulted 
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disastrously,  but  proved,  under  the   drcumstances,  to  be  due^ 
a  demonstration  of  the  fire-resistive  quality  of  the  building. 

"The  building  in  which  this  fire  occurred  is  a  five^tory  structUR, 
occupied  for  the  manufacture  of  metal  clothes-closets  for  factories. 
The  columns,  beams,  floors,  and  roof  are  of  heavy  type  reinforced 
concrete,  the  mixture  being  1 : 2)  :  5  small  size  crushed  trap  rod. 
The  walls  are  brick  carried  on  a  concrete  frame.  The  fifth  stwy 
was  occupied  for  painting  and  dr\-ing.  In  the  comer  of  the  room 
were  two  wooden  gas-heated  drj-ing  ovens  approximately  7X10X8 


A 
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fert  and  alonj;  the  sid(^  of  the  nmm  next  t(i  this  were  a  number  of 
smaller  ((Vciis,  all  of  rnetal  n>ii:itriiction.  These  two  wooden  ovens 
had  been  filled  with  freshly  painted  metal  to  be  dried.  An  employe 
endeavored  to  \\^\\t.  the  ^as  under  the  oven  and  he  either  dropped 
his  toreh  or  the  burners  failed  to  ignite  properly  so  that  the  paint 
and  the  drip  pans  close  by  eauglit  fire  and  the  flames  promptly 
extended  into  the  oven. 

'The  fire,  which  lasted  from  one-half  to  three-fourths  of  an 
hour,  practieally  burned  up  the  wooden  ovens  and  some  of  the  other 
light  infliimniiible  materials  elose  by.  The  flumes  did  not  extend 
very  far  into  the  room,  however,  though  there  was  enough  heat  to 
melt  out  the  soldered  metal  frames  of  the  wire-glass  monitors  on 
the  roof  a  little  to  one  side  of  the  ovens,  and  to  melt  the  links  on 
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two  fire  doors,  40  to  50  feet  away.  The  concrete  columns  and 
ceiling  in  the  immediate  vicinity  of  the  fire  showed  some  cracks 
but  no  material  injury;  absolutely  no  repairs  of  any  sort  were 
made  to  the  concrete  after  the  fire,  the  only  repairs  l^ing  those 
made  to  the  above-mentioned  wire-glass  window  frames. 

"On  May  30,  1907,  a  fire  destroyed  the  factory  of  the  Waverly 
Paper  Box  Board  Company,  Waverly,  New  Jersey,  and  afforded  a 
test  of  concrete,  the  entire  plant  having  plain  12-inch  solid-concrete 
walls  one  story  high.  The  floors  were  also  of  concrete,  but  the  roof 
was  wood  and  was  entirely  consumed  with  the  combustible  con- 
tents of  the  buildings.  The  walls  seem  to  have  been  of  fairly  good 
gravel  concrete  and  suffered  some  damage  from  the  cracking  and 
the  dehydration  of  the  cement  at  the  surface,  but  as  a  whole  they 
may  be  said  to  have  resisted  this  fire  about  as  well  as  brick  would 
have  done,  and  have  since  been  used  in  the  rebuilding  of  the  factory. 

Concrete  Blocks,  "There  have  probably  been  several  fires  in 
buildings  of  concrete  block  construction,  but  only  three,  which  seem 
to  warrant  special  mention,  have  been  reported  to  the  Committee. 

"One  occurred  in  Nashville,  Tennessee,  in  the  summer  of  1907, 
and  was  fully  reported  in  the  Quarterly  of  January,  1908  (page  178). 
This  was  a  four-story  building  50  feet  by  170  feet  with  walls  of  two- 
piece  concrete  blocks  and  a  wooden-joisted  interior,  occupied  through- 
out by  a  retail  furniture  store.  The  top  story  and  the  attic  were 
completely  burned  out  but  the  damage  to  concrete  block  walls  was 
nominal  and  easily  repaired.  The  test  could  not  be  termed  severe, 
but  under  the  circumstances  the  blocks  made  a  creditable  showing. 

"The  fire  apparently  started  in  the  attic  in  the  vicinity  of  the 
elevator  sheaves  and  spread  throughout  this  space,  burning  off  the 
roof  of  the  suspended  ceiling  and  also  burning  out  most  of  the  con- 
tents of  the  top  story;  it  did  not,  however,  entirely  burn  the  floor, 
nor  did  it  extend  to  any  of  the  stories  below. 

"It  is  quite  apparent  that  the  heat  in  the  top  story  was  severe 
for  a  limited  period,  especially  against  the  concrete  blocks  forming 
the  top  of  the  walls  above  the  suspended  ceiling.  The  result  was 
the  spalling  and  chipping  of  window  lintels  and  sills  to  a  considerable 
extent  and  the  destruction  of  galvanized  iron  cornice,  but  so  far  as 
could  be  ascertained  there  were  no  serious  fractures  in  the  walls  or 
their  individual  blocks. 
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"As  a  precaution  a  rj'  measure,  the  Building  Department  in-^ 
sisted  upon  the  erection  of  a  number  of  reinforcing  pilasters  around 
the  inside  of  the  building,  and  after  this  was  done  the  roof  and  sus- 
pended ceiling  were  replaced  in  practically  the  same  manner  m 
before.  The  sills  and  lintels  of  the  windows  were  patched  up  with 
cement  at  the  point  where  the  worst  damage  occurred,  and  as  the 
building  stands  today  it  shows  hardly  any  trace  of  the  fire. 

"The  second  fire  occurred  December  9,  1907,  at  Anderson, 
Indiana,  in  a  three-storj-  building  just  completed,  but  not  yet  occu- 
pied. The  house  was  fitted  up  for  an  Old  Peoples  Home,  had 
ordinary  single-piece  hollow  concrete  block  walls,  wooden  interior, 
and  was  fairly  good  size,  containing  forty  living  rooms,  office,  din- 
ing rooms,  etc.  The  entire  interior  was  burned  out,  but  the  waQs 
stood  with  very  little  damage,  except  at  the  top  and  around  windows; 
these  walls  have  been  used  in  the  reconstruction. 

"The  third  fire  occurred  at  Murfrcesboro,  Tennessee,  April  29^ 
1908,  in  a  basement  and  two-story  building  fiO  feet  by  1 15  feet,  occu- 
pied in  basement  and  first  story  for  storage  of  hay,  grain,  feed,  cot- 
ton, and  hardware.  Walls  were  10  inches  thick,  made  of  sin^' 
piece  hollow-concrete  blocks;  floors  and  roof  were  of  ordinary  jobt 
construction.  The  fire  stjirtcd  in  the  first  story  and  burned  from 
9:30  P.  M.  till  midnight  and  the  effect  is  well  described  by  the  report 
of  the  Tennessee  Inspection  Bureau  as  follows: 

"The  blocks  were  of  a  heavy  type,  and  the  aggregate  used  wss 
a  good  quality  of  small  crushed  stone — very  little  sand  being  used— 
but  the  cement  was  of  poor  quality  and  insufficient  quantity.  A 
number  of  the  blocks  examined  after  the  fire  show  that  there  was  do 
uniformity  of  manufacture.  The  temperature  of  the  fire  aeems  to 
have  been  very  moderate;  in  fact,  several  lines  of  interior  girders  were 
biu'ned  only  to  a  depth  of  about  4  inches,  and  sacked  cottonseed, 
etc.,  stored  in  the  basement,  was  not  totally  destroyed.  Tlie  teat- 
perature  was  riso  evenly  distributed,  though  concrete  blocks  m 
different  portions  of  the  walls  did  not  stand  the  fire  alike,  in  some 
cases  the  disintegration  being  excessive  or  total — notably  the  second 
story  of  the  front  wall — while  in  other  instances  the  blocks  re- 
mained in  a  ffur  state  of  preservation,  though  with  no  medtaxucal 
strength  and  badly  chipped  and  spiled. 

"The  effect  of  water  on  the  heated  blocks  and  wall  is  shown  by 
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the  blocks  which  fell  from  the  building;  these  blocks  absorbed  water 
greatly,  being  found  damp  thirty-six  hours  after  the  fire  had  been 
extinguished,  and  crumbled  when  dropped  upon  one  another,  being 
no  stronger  than  unslaked  Hme. 

"Unequal  expansion  between  the  outer  and  inner  shells  of 
blocks  is  clearly  demonstrated  by  the  rear  wall  where  the  bond 
between  the  outer  and  inner  shells  of  blocks  is  cracked  continuously, 
almost  the  entire  length  of  the  remaining  wall. 

"Imperfect  mortar  and  mortar  joints  were  found  in  all  portions 
of  walls  remaining,  the  horizontal  bond  being  only  on  the  outer 
edges  of  outer  and  inner  shells.  This  same  defect  is  noted  in  verti- 
cal joints.  The  quality  of  mortar  used  was  very  poor  and  stood 
the  fire  even  worse  than  the  blocks  themselves.  In  a  number  of 
cases  it  can  be  scratched  away  with  a  match,  like  sand. 

"All  the  blocks  examined  were  very  porous,  no  means  at  all 
having  been  taken  to  prevent  small  voids  which  prevailed  throughout. 

"All  walls  above  the  first  floor  fell,  the  rear  and  front  walls 
being  completely  down,  with  the  exception  of  several  remaining 
courses  of  blocks  of  the  rear  wall.  This  rear  wall  fell  first,  carr>dng 
fire  into  a  frame  L  of  a  livery  stable.  No.  223  West  Main  Street. 
This  was  followed  by  the  west  wall,  which  carried  fire  into  the  frame, 
iron-clad  blacksmith  shop.  No.  221  West  Main  Street,  completely 
consuming  it.  It  should  be  noted  that  the  only  weight  carried  at  all 
by  the  walls  was  the  dead  weight  of  the  second  floor  and  the  roof,  the 
second  floor  (skating  rink),  at  the  time  of  the  fire,  being  unoccupied. 
Beyond  considerable  chipping  and  a  small  amobnt  of  spalling,  the 
limestone  foundation  which  formed  the  basement  wall  was  not  badly 
injured,  and  with  repairs  might  be  used  again.  The  total  damage 
to  the  Overall  Building,  and  contents,  is  estimated  at  $10,000,  with 
insurance  of  $2,000  on  building  and  $4,000  on  contents. 

"Conclusions:  The  concrete  blocks,  though  heavy,  were  manu- 
factured of  inferior  materials,  under  light  pressure,  and  with  no 
uniformity  whatever.  The  combined  effect  of  heat  and  water  com- 
pletely destroyed  all  mechanical  strength.  They  were  very  porous, 
absorbed  a  great  deal  of  water — no  provision  having  been  made  to 
fill  small  voids.  The  blocks  subjected  to  the  greatest  heat  disin- 
tegrated badly;  in  falling  they  broke  into  small  pieces,  being  no 
harder  than  unslaked  lime.     The  mortar  joints  were  imperfect  and 
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the  quality  of  mortar  used  was  poor.  In  fact,  even  if  the  blocks 
bad  been  good,  it  is  to  be  doubted  whether  the  wall  would  iam 
stood,  the  heat  evidently  releasing  all  bond  at  mortar  joints.  The 
fire  demonstrated  the  unreliability  of  this  class  of  constnictm 


The  blocks  ami  iiiurtiir  joints  may  Ix-  good  or  ba<l — though  usually 
bad— and  in  onicr  tu  olitain  corrt-n-t  information  on  specific  «>?«■ 
»  fire  is  necessary  and  tlif  information  obtained  expensive. 

"This  was  iindoiibfediy  a  long  hot  fire  and  furnished  a  motf 
severe  test  of  the  blocks  than  tlie  other  two  fires  mentioned  a\>o\e 
and  seems  to  justify  the  opinion  of  the  Committee  expressed  in  last 
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year's  report  that  'well  made  blocks  are  suitable  for  small  build- 
ings, where  do  high  temperatures  or  long  continued  fires  are  to 
be  expected,  but  the  hollow  form  in  which  they  are  made  abso- 


lutely precludes  their  being  classed  as  highly  fire-resistive  or  suitable 
for  fire  walls,  or  for  any  buildings  which  may  be  subjected  to  severe 
fire.'" 

LABORATORY  TESTS 

The  laboratory  tests  to  determine  the  fire-resisting  qualities  of 
various  building  materials  made  by  the  United  States  Geological 
Survey  under  the  direction  of  Richard  L.  Humphrey  at  the  furnace 
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of  the  rii(lfn\TitcrR'  l^ilioratorici!  in  Chicago  are  described  in  full 
in  bulletin  No.  HTO  of  the  I'nited  States  Geolo^cal  Sun'ey  published 
in  19IK).  and  &ii,v  one  desiring  to  familiarize  himself  with  the  icflults 
of  these  verii-  elaborate  tests  should  send  to  Washington  tos  a  ca|q' 
of  thi.s  bulletin.    The  author  has  selected  from  this  report  the  de- 
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s<ripti<iii  of  tin-  trsis  111)  till'  four  imiids  <»f  <'()ncrete  and  a  few  ptitA 
ol'  ciiluT  idjittrial.  TIiiti'  w<tc  ti'stcd  altoKctluT  thirty  [wnels  of  ifif- 
iVrcrit  kiiiils  of  Iniil.titi}:  ituitcrials.  iriciudinff  stone  of  various  Idndl. 
Fit;.  1  H':  tile,  i-'ic.  Ill;  brick.  Kin.  112;  hollow  concrete  blocks;  llrf 
:=oli.l  nmciftf,  the  liittcr  Ixiiin  parts  of  reinforced  concrete  bcma 


196 


FIRE  PREVENTION 


tested  at  the  Geological  Survey  Laboratory  at  St.  Louis.    Ilw  tarn 
of  oveD  and  manner  of  handling  the  panels  are  shown  in  Fig.  113. 

Panel  -17.  Materials.  "Panel  17,  Fig.  114,  consisted  of  font 
kinds  of  concrete,  as  follows:  A  1  :  2  ;  4  limestone,  crushed  to  pis 
a  J-incfa  screen  and  he  retained  on  a  |-inch  screen;  a  1  :  2  :  4  dnder, 
containing  24.5  per  cent  of  combustible  material  (these  cindcn 
were  screened  to  pass  a  l|-inch  scrfen);  a  1:2:4  granite,  crushed 
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to  pass  a  J-inch  screen  and  rt-niain  on  a  j-inch  screen;  and  a  1  :2:4 
gravel,  screened  to  pass  a  J-iiich  screen  and  remain  on  a  J-inch 
screen. 

"The  sand  and  it ment  mixed  with  the  above  coarse  aggregalf* 
were  Meramcc  River  sund  anil  'typical  Portland'  cement.  The 
specimens  fired  were  sections  of  plain  beams  previously  tested  in 
the  (loverimu'iit's  stnictural-niaterials  testing  laboratories  at  Si. 
Ixiuis.     They  mcaMiri'tl  sxil  inches  in  cross-section  and  varied  in 
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length  from  18  to  36  inches.  These  test  pieces  were  laid  in  fire 
clay  on  their  8-inch  side,  thus  exposing  the  11 -inch  face  to  the  fire. 
This  arrangement  permitted  a  section  22  inches  high  by  6  feet  long 
of  each  material,  except  the  limestone  concrete,  to  be  exposed  to 
the  fire  in  the  same  panel.  Only  one  piece  of  the  limestone  con- 
crete, about  20  inches  long,  was  tested,  as  that  was  all  of  this  char- 
acter of  concrete  which  could  be  obtained  at  the  time  the  shipment 
was  made  from  St.  Louis. 

Test.  "The  firing  was  started  at  10:52  a.m.  June  7,  1907, 
and  continued  for  2  hours  and  3  minutes,  after  which  the  panel  was 
quenched  for  5  minutes  with  water.  The  temperature  of  the  water 
was  52^  F. 

"At  the  start  of  the  test  the  back  of  the  panel  was  wet,  owing 
to  rain  the  night  previous.  The  burners  started  with  a  fairly  uni- 
form temperature  and  under  good  control;  the  top  was  not  as  hot, 
however,  as  the  lower  part  of  the  panel.  In  25  minutes  a  slight 
pitting  was  noticed  on  all  four  kinds  of  concrete  and  small  pieces, 
about  \  inch  deep  and  1  inch  in  area,  fell  out  from  the  faces.  The 
cinder  concrete  developed  bright  red  spots,  from  which  small  flames 
issued.  These  spots  covered  the  greater  part  of  the  surface  of  the 
cinder  concrete  and  were  about  8  to  10  inches  apart.  At  45  minutes 
steam  was  noticed  passing  through  the  joints  on  the  back  of  the 
wall.  At  65  minutes  the  cinder  concrete  was  quite  badly  pitted, 
though  of  a  uniform  color,  the  entire  surface  having  attained  the 
same  color  as  the  bright  red  spots  before  mentioned.  A  number 
of  small  bulges  projected  out  from  the  wall  about  J  to  J  inch.  Pits 
developed  as  these  bulging  portions  fell  away.  The  limestone  and 
gravel  concrete  were  pitted  all  over  to  a  depth  of  J  to  J  inch. 

"The  temperatures  of  the  furnace  observed  during  the  two- 
hour  test  were  from  1 ,300^  to  1 ,650°  F. 

Results.  "On  the  application  of  water,  portions  of  the  sur- 
face of  all  four  varieties  of  concrete  washed  away.  The  limestone 
-washed  away  from  i  to  §  inch,  but  the  remaining  surface  was  very 
smooth  and  the  exposed  stones  showed  the  effect  of  calcination. 
The  surrounding  concrete,  however,  was  apparently  hard,  free  from 
cracks,  and  showed  no  sign  of  discoloration  or  calcination.  The 
surface  had  very  much  the  appearance  of  concrete  which  had  been 
vigorously  brushed  while  green. 
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"The  stone  was  discolored  to  a  depth  of  about  1  inch.  Bad 
of  this  the  stone  did  not  show  any  signs  of  heat  treatment  Tie 
material  on  the  surface  had  a  very  dead  sound  when  tapped  gently 
with  the  hammer,  but  on  the  back  side  it  had  the  usual  metallic 
ring. 

"In  the  case  of  the  gravel,  where  the  mortar  portion  of  the 
concrete  was  rather  deep,  the  surface  was  still  intact  but  the  greater 
portion  of  the  surface  was  pitted  and  washed  awaj'  to  an  average 
depth  of  J  inch.  The  surface  was  very  rough  and  the  exposed 
pieces  of  gravel  were  dark  brown  and  ver>'  easily  broken  under  the 
hammer.  In  several  cases  they  were  split  and  parts  of  the  stone 
could  be  pulled  out  with  the  fingers.  The  particles  of  gravel  were 
discolored  in  the  concrete  to  a  depth  of  4  inches.  The  mortar  in 
this  layer  was  apparently  normal,  and  appeared  as  hard  as  that  of 
the  unaffected  product.  It  was  but  slightly  cracked  and  only  on 
the  surface.  Throughout  all  the  pieces  vertical  cracks  running 
back  from  the  fired  side  were  observed ;  they  were  from  about  4  to 
10  inches  apart  and  extended  back  from  the  face  about  2  to  4  inches. 
They  were  nearly  straight  in  direction  and  could  be  found  on  both 
the  bottom  and  the  top  of  each  beam.  The  face  of  the  portion  in 
which  the  gravel  was  (Hscolored  had  a  very  deep  sound  when  tapped 
with  a  hamnuT,  wliile  the  hack  hail  a  gcuKl  metallic  ring. 

''In  the  case  of  the  granite  there  was  a  considerable  portion 
from  which  the  mortar  surfacv  had  not  Ix^t^n  waslnxl  away.  The 
remaining  siirfae(\s  were  waslied  away  about  J  to  J  inch.  The  ex- 
posed j)ieoes  of  stoiu*  were  slightly  discolored,  being  lighter  than  the 
unaffected  material,  hut  in  most  cases  they  were  hard  and  broke  a 
little  more  easily  than  the  uiiheated  ones.  The  mortar  was  soft 
and  crumbled  about  \l  inches.  For  about  o  inches  in  from  the 
face  the  mortar  had  turned  a  light  straw  color,  but  was  quite  hard.  For 
about  0  inches  from  the  face  the  concrete  had  a  whitish  tinge,  which 
indicated  that  the  free  moisture  had  been  driven  cntirelv  out.  This 
whitish  layer  was  apparently  as  hard  as  the  layer  on  the  back.  To 
a  depth  of  about  2  inches  the  pieces  of  stone  had  a  rather  cloudy 
look. 

"Vertical  cracks  ran  directly  back  from  the  fact*  on  both  the 
top  and  tlie  bottom  of  th(»  beam,  being  from  2  to  ()  inches  apart 
and  extending  back  from  tlie  face  1  inches.     By  tapping,  the  beams 
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luld  be  broken  across  these  cracks.  The  face  had  a  very  hard 
sound  when  tapped  with  the  hammer;  the  back  liad  the  usual  metal- 
lic ring. 

"in  the  case  of  the  cinder  a  part  of  the  face  was  still  intact  after 

i  application  of  water.    However,  it  is  very  likely  that  the  upper 


ijiand  comer  was  more  or  less  protected  from  the  intense  heat 
1  the  remainder  of  the  panel  was  subjected.  On  the  other 
parts  r)f  the  cinder  concrete  the  spalling  from  the  fire  and  water 
was  from  ^  to  1}  inches  deep.  The  surface  was  very  rough  and 
badly  pitted,  although  no  cracks  could  be  observed.  For 
:  one  inch  the  concrete  was  black  and  looked  very  spongy, 
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because  the  particles  of  combustible  material  had  been  entirely 
burned  out.  In  a  layer  about  J  to  J  inch  thick  directly  behind  this 
spongy  layer,  the  concrete  was  black  and  looked  as  if  it  had  been 
badly  smoked.  The  combustible  material  in  the  center  of  this 
layer  was  caked.  Back  of  this  layer  was  a  strip  3  to  3}  inches  wide 
showing  no  discoloration,  but  the  mortar  was  whiter  than  the  normal 
concrete,  indicating  that  the  uncombined  water  had  been  drivca 
away.    The  remainder  of  the  beam  was  apparently  normal. 

"Vertical  cracks  running  back  from  the  fire<l  face  were  found 
in  only  two  or  three  cases  and  extended  hark  only  2  to  4  inches. 
The  siu-face  had  a  verj'  dead  sound  and  could  be  easily  crumbled, 
while  the  back  of  the  beam  was  unaffected  and  had  the  usual  metallic 
sound. 

Panel  18.  Material.  'Tanel  IS,  Fig.  115,  was  made  up  of  ^unt- 
Icngths  of  plain  granite-concrete  beams  8  to  II  inches  in  cros3-9eo> 
tion  and  in  lengths  varj'ing  from  18  inches  to  2^  feet.  The  concrete 
was  a  I  :  2  : 4  mixture  of  'typical  Portland'  cement,  Meramec  River 
sand,  and  Missouri  red  granite.  The  stone  was  screened  to  pu>. 
a  J-inch  screen  and  he  retained  on  a  J-inch  screen.  The  panel  was 
laid  up  in  fire  clay  nith  broken  joints.  Tlie  specimens  were  laid 
on  their  S-inch  side,  thus  exposing  the  11-inch  face  to  the  fire. 

Tesl.  "The  test  occurred  on  June  10, 1907,  and  firing  continued 
for  2  hours  and  3  minute.  After  firing  the  face  of  the  panel  was 
quenched  with  wafer  at  51°  F.  for  5  minutes. 

"In  1.5  minutes  snapping  was  noted,  which  continued  for  about 
5  minutes.  At  2.5  minutes  hot  water  was  forced  back  through  the 
joints  and  washed  off  the  fire  clay,  which  held  the  back  wall  ther- 
mometers in  place.  Tliis  water  was  considerably  warmer  than  the 
back  wall  surface,  consequently  the  thermometers  there  attached 
showed  unduly  high  temperatures.  At  40  minutes  the  top  of  die 
panel  began  to  dry  out,  the  bottom  portion  still  remaining  wet 
with  the  water  which  leaked  through  the  joints.  At  63  minutes  ft 
slight  spalling  was  observed  in  several  places,  principally  at  the 
top  of  the  wall.  At  75  minutes  the  back  wall  face  of  the  panel  had 
entirely  dried  out,  but  steam  came  through  the  joints  on  the  top. 
During  the  remainder  of  the  time  no  further  change  was  noted. 

"The  temperatures  of  the  furnace  observed  during  the  two- 
hour  test  were  from  1,300°  to  1,700"  F. 
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RenUtg.  "After  quenching  with  water  it  was  found  that  some 
portions  of  the  surface  of  the  concrete  had  spalled  and  had  been 
washed  away,  while  in  other  places  the  surface  was  nearly  all  intact 
and  the  mortar  stUl  adhered;  but  it  was  cracked  and  crumbled 
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easily  in  the  fingers.  The  exposed  surfaces  of  the  stone  were  found 
to  be  of  a  cloudy  whitish  color  and  quite  hard,  although  more  easily 
broken  than  the  unchanged  stone.  The  stone  had  whitened  to  a 
depth  of  about  1  inch  and  the  mortar  to  about  3^  inches. 

"Vertical  cracks  running  back  from  the  fired  face  occurred 
about  4  to  6  inches  apart,  and  extended  back  from  the  face  about 
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4  inches.  By  tapping  with  a  hammer,  the  beam  could  be  broken) 
where  these  cracks  occurred.  The  surfoce  had  a  very  dead  souadj 
when  tapped  with  the  hammer,  but  the  back  was  apparently  normal. 

Panel  19.  Material.  "Panel  19,  Fig.  116,  was  composed  of 
similar  sized  sections  of  gravel-concrete  beams,  laid  as  described  for 
panel  18.  The  mixture  and  consistency  were  the  same  as  in  pand 
IS,  being  1:2:4  medium  consistency.  The  f^avel  passed  a  j-inch 
screen  and  was  retained  on  a  J-inch  screen,  and  was  of  the  Meramec 
Flint  variety. 

Test.  "The  test  took  place  on  June  11,  1907,  at  2:25  p.m.,  and 
continued  for  2  hours  3  minutes,  followed  by  quenching  with  watef 
at  53°  F.  for  5  minutes.  At  the  outset  the  temperature  at  the  top 
of  the  panel  seemed  higher  than  that  at  the  bottom. 

'Tn  16  minutes  water  came  tlirough  the  joints  on  the  back  ot 
the  wall  and  ran  down,  washing  away  the  fire  clay  holding  the  ther- 
mometer in  place.  Up  to  25  minutes  no  snapping  had  taken  place. 
At  45  minutes  the  greater  part  of  the  surface  of  the  concrete  had 
s palled  and  pitted  in  small  spots.  These  pits  exposed  sm^ 
stones  which  had  probably  cracked  and  expanded  sufficiently  to 
force  the  mortar  away  from  the  fac«.  At  80  minutes  the  pitting  and 
cracking  away  of  the  small  portions  of  the  surface  was  very  general 
over  the  lower  and  left-hand  side  of  the  panel.  Xo  further  change 
was  noted  and  the  surface  of  the  panel  seemed  to  resist  any  further 
pitting. 

"The  temperatures  of  the  furnace  oliscrved  during  the  two- 
hour  test  were  from  1 ,500°  to  1  ,!K)0=  P. 

Results.  "Fig.  11(5  shows  the  face  of  the  pane!  after  the  test- 
On  the  application  of  water  the  surface  washed  away  on  the  lower 
and  left  side  of  the  panel,  while  on  the  upper  and  right  side  of 
the  panel  the  surface  was  less  severely  afTected.  Particles  of 
gravel  were  discolored  to  a  depth  of  2}  to  3  inches,  turning  a 
dark  reddish-brown,  while  the  mortar  surrounding  them  remained 
about  normal.  Many  gravel  stones  on  the  surface  had  split,  but 
were  apparently  as  hard  as  the  sound  ones.  Vertical  cracks  from 
2  to  4  inches  ran  back  from  the  face  to  a  distance  of  about  3 
inches.  These  cracks  could  be  opened  up  by  tapping,  and  the 
layer  containing  the  disctdored  gravel  could  be  cracked  off  from 
the  surface  of  the  beam  with  a  hammer.    The  back  portions  of  the 
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beams  were  not  affected  and  had  a  solid  metallic  nDg,  while  the  fired 
side  sounded  dead  when  struck  with  a  hammer.  Where  the  mortar 
had  not  been  washed  away  the  surface  was  covered  with  fine  hair 
cracks  and  the  material  could  be  crumbled  in  the  fingers.     The 
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travel  under  this  coating  of  mortar  was  not  cracked  but  was  some- 
what discolored.  ^     ^ 

Panel  20.  MaUrial.  •'Panel  20,  Fig.  117.  was  made  up  of  Ij- 
inch  to  2J-foot  lengths  of  cinder  concrete  beams,  8  by  11  inches  in  sec- 
tion, laid  on  the  8-inch  face.  The  concrete  was  of  'typical  Portland' 
cement,  Meramec  River  sand,  and  soft  coal  cinders,  containing  24,5 


I 


204  FIRE  PREVENTION 

per  cent  of  combustible  material.  The  proportions  were  1:2:4  hyi 
volume.  The  cinders  were  screened  to  pass  a.  IJ-incTi  screen 
be  retained  on  a  J-ioch  screen.  The  top  row  in  the  panel  was  i 
posed  of  granite,  gravel,  and  terra-cotta  tile  and  was  put  in  merely^ 
to  fill  up  the  space  due  to  a  shortage  of  the  cinder  specimens. 

Test.  "The  panel  was  fired  at  11:54  a.m.,  June  17,  1907,  tof 
2  hours  and  2^  minutes,  and  was  cooled  by  quenching  with  water 
57°  F.  for  5  minutes. 

"In  7  minutes  the  concrete  snapped  quite  badly  and  one  or  two 
small  explosions  forceti  off  small  portions  of  the  surface  of  the  beams. 
No,  7  was  more  exposed  tlian  usual  on  account  of  the  fire  clay  mount- 
ing  being  cracked  off  by  a  piec-e  of  the  surface  of  the  cinder  concrete 
which  blew  across  the  furnace.  At  IS  minutes  all  of  the  cinder- 
concrete  surface  had  begun  to  pit  and  pieces  about  1  inch  in  area 
and  g  to  i  inch  in  depth  fell  out.  A  piece  on  the  second  row  from 
the  bottom,  about  G  inches  square  and  J  inch  in  depth,  was  forced 
off  with  considerable  \iolencr,  eicposing  several  pieces  of  unbumed 
coal.  This  was  followed  by  several  small  explosions,  and  a  piece 
of  the  surface  about  8  inches  square  and  j  inch  thick  just  adjoining 
the  above-mentioned  piece,  came  off.  .Small  bright  red  spot^  from 
which  flaim-^  i^^sueil  were  ilistri!)iite.l  over  the  Mirface.  At  .10  min- 
utes the  burners  became  more  or  less  clogged  from  the  small  pieces 
of  concrete  which  had  fallen  into  them.  Thb  somewhat  impured 
the  control  of  the  furnace.  At  40  minutes  the  spalling  became 
general  over  the  surface  and  many  small  pieces  of  concrete  con- 
tinued to  fall  from  the  panel.  The  color  became  bright  red  and  the 
small  spots  were  no  longer  visible. 

"The  temperatures  of  the  furnace  observed  during  the  two- 
hour  test  were  from  1,400"  to  1,700°  F. 

Heavlts.  "On  removal  of  the  door  it  was  found  that  the  greater 
part  of  the  surface  of  the  cinder  concrete  had  cracked  off;  during 
the  application  of  water  a  considerable  portion  of  the  surface  was 
washed  away,  apparently  to  about  the  same  depth  (J  inch). 
A  very  small  portion  of  the  face  of  each  beam  was  still  intact,  but 
this  portion  was  porous  and  crumbled  easily  in  the  hand.  Tie  su> 
face  was  rough  and  the  concrete  spongy  and  black  to  a  depth  <A 
about  1  inch.  The  mortar  in  this  layer  was  easily  crumbled  in  the 
fingers,    A  layer  3  to  4  inches  thick  back  of  this  was  discolored. 
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being  turned  almost  black,  and  the  particles  of  combustible  material 
were  practically  turned  to  coke.  The  mortar  in  this  layer  was 
apparently  hard.    The  remainder  of  the  beam  was  about  normal. 

"Fig.  117  shows  the  face  of  the  panel  after  testing.  A  few  ver- 
tical cracks  running  back  from  the  face  of  the  beams  were  not  very 
regular  and  did  not  open  up  readily  when  tapped  rather  hard  with 
a  hammer.  The  face  of  the  concrete  crumbled  when  tapped,  while 
the  back  gave  a  good  sound  metallic  ring.  The  affected  portion — 
that  is,  a  layer  about  2J  inches  thick — could  be  separated  from  the 
unaltered  portion  by  tapping  on  the  edges  of  the  piece." 

Further  Tests.  In  a  paper  presented  before  the  National  Fire 
Protection  Association  by  Leonard  C.  Wason,  President  Aberthaw 
Construction  Company,  on  Reinforced  Concrete  as  a  Fireproof  Build- 
ing Material,  the  writer  states: 

"The  maximum  depth  of  pitting  observed  by  the  writer  in 
actual  fire  tests  where  a  temperature  of  1,700°  F.  or  more  has 
been  maintained  for  a  period  of  five  hours,  has  been  either  in  walls  or 
ceilings  1  inch  to  IJ  inches.  Also  by  the  examination  of  actual 
conflagrations,  such  as  that  at  Baltimore  and  elsewhere,  it  has  been 
apparent  that  the  prearranged  fire  tests  are  more  severe  in  the  re- 
sults shown  by  the  structure  than  actual  conflagrations. 

"Before  concrete  will  disintegrate  when  exposed  to  fire  the 
large  amount  of  moisture  chemically  combined  in  the  setting  of  the 
cement — being  20  to  25  per  cent  of  its  weight — has  to  be  driven  off 
by  heat  and  then  the  vapor  thus  driven  off  has  to  be  evaporated 
from  the  pores  of  the  concrete  before  it  becomes  suflBciently  hot  to 
crumble.  The  slowness  of  evaporating  this  vapor  is  probably  the 
cause  of  concrete  resisting  extremely  high  temperatures  for  a  few 
hours,  while  a  much  lower  temperature,  if  long  continued,  would 
idtimately  disintegrate  it.  Cement  will  resist  500®  F.  for  an  in- 
definite period  while  a  continuous  temperature  of  700°  F.  is  disas- 
trous. The  cement  coating  of  the  stones  of  the  concrete  \\ill  resist 
the  attack  of  fire  so  long  that  it  is  of  less  consequence  whether  the 
stone  can  be  damaged  by  fire  or  not.  Thus  pure  limestone  is  a 
most  excellent  aggregate  and  will  not  decompose  until  after  the 
cement,  and  after  the  cement  has  gone  it  is  immaterial  what  ag- 
gregate is  used,  for  the  work  has  then  failed  anyway."    ****** 
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AN  ORDINANCE 

ENTITLED 
"THE  BUILDING  CODE  OF  TIIK  CITY  OF " 

CHAPTER  I 

ADMINISTRATION  AND  SUPERVISION 

Section  1.  The  name  and  title  of  this  ordinance  shall  be  "THE  BUILDING 
CODE,"  and  it  shall  be  known  and  cited  as  such. 

Sec.  2.  The  Building  Code  is  hereby  declared  to  be  a  remedial  ordinance 
and  shall  be  liberally  construed,  so  as  to  secure  the  beneficial  interests 

and  purposes  int<;nde<l,  and  shall  apply  to  all  parts  of  the  City  of , 

hereafter  referred  to  as  the  ''City." 

Sec.  3.  The  object  and  scope  of  this  ordinance  are  the  governing  and  regu- 
lating of  the  construction  and  erection,  remodeling,  alteration,  repairing, 
moving  and  removal,  and  securing  of  buildings  of  any  description  in  the 

.  City,  and  providing  for  the  safety  of  all  present  and  future  buildings,  and 
the  safe  use  of  them,  and  providing  for  all  other  matters  pertaining  to 
buildings  and  building  operations  in  said  (Mty. 

Sec.  4.  It  shall  be  unlawful  and  subject  to  the  i>enalties  hereinafter  pro- 
vided for  any  person,  persons,  firm,  or  corjwration  to  construct,  erect, 
repair,  alter,  add  to,  move  or  remove  any  building  or  portion  thereof,  or 
to  carry  on  any  building  operations  in  the  City,  except  in  compliance  with 
the  terms  and  provisions  of  this  Code. 

Sec.  5.  The  Building  Department  shall  consist  of  a  Building  Commissioner, 
Board  of  Advisors,  and  such  Deputies,  Engineers,  Clerks,  and  plan  and 
field  Inspectors  as  may  be  required  to  properly  carry  on  the  work  of  the 
Department. 

^The  Building  Commissioner  shall  be  appointed  by  the  Mayor  to  serve 
during  the  latter's  administration  or  during  good  behavior.  lie  must  be  a 
citizen  in  good  standing;  an  architect,  engineer,  or  master  builder  of  at 
least  ten  years'  experience  as  such,  and  his  name  must  be  submitteii  by 
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the  Mayor  to  the  Council  and  approved  by  a  majority  vote  before  he  can 
assume  the  office.     His  salary  shall  be  fixed  by  the  Council. 

^The  Board  of  Advisors  shall  consist  of  the  Building  Commissioner  and  the 
chairman  of  the  Council  Building  Committee  ex  officiot  and  one  architect, 
one  civil  engineer,  one  sanitary  engineer,  one  master  builder,  one  lawyer, 
and  one  merchant.  These  latter  six  shall  be  appointed  by  the  Mayor 
from  among  the  names  of  three  eligibles  that  shall  be  presented  by  eadi 
of  the  local  chapters  of  the  national  or,  in  the  absence  of  national,  then 
the  local  societies  of  architects,  of  engineers,  of  sanitarians,  of  medicine, 
and  by  the  Board  of  Trade,  or  the  Chamber  of  Commerce  or  Commercial 
Club. 

^Thc  Building  Commissioner  shall   preside  at  all   Board  meetings  or,  in 
his  absence,  one  of  the  members  present  shall  be  elected  pro  tern.    The 
six  lay  members  shall  serve  during  the  pleasure  of  the  Mayor. 
^The  Board  shall  assemble  upon  the  call  of  the  Building  Commissioner. 

IfThe  six  lay  members  shall  receive  a  per  diem  compensation  fixed  by  the 
Council  which  shall  also  fix  the  limit  of  that  compensation  during  any  cal- 
endar year. 

IfThe  Deputies  and  the  Inspectors  and  the  other  employes  of  the  Depart- 
ment shall  be  ap])ointed  by  the  Building  Department  from  eligibles^pre- 
sented  by  the  Civil  Service  and  approved  by  the  Mayor.     These  employes 

.shiill  be  continued  in  ofTice  under  the  rules  of  the  Civil  SerWce,  and  their 
duties  and  authority  will  he  as  preserihed  and  directed  by  the  Commis- 
sioner of  Buildings,  hereafter  called  the  "Commissioner." 
^The    romniLssioiHT's    duties  will    be  (he  administration  of  the  Depart- 
ment and  the  enforcing  of  this  Code. 

•  If  situations  arise  where  the  Code  rulings  are  doubtful,  or  in  the  event 
of  new  construction  not  herein  provided  for  being  j)rojK)se<l,  or  in  disputes 
between  the  Commissioner  and  citizens  as  to  the  interpretation  of  this 
Code,  the  Commissioner  shall  convene  the  Board  and  submit  the  matter 
to  it.  In  all  major  matters  not  specifically  provitled  for  in  this  Code  the 
Commissioner  may  only  act  with  the  a[)proval  of  the  Board.  Five  mem- 
bers present  will  constitute  a  quorum. 

II All  aj)pointments  and  discretionary  functions,  the  preparation  of  amend- 
ments to  tliis  Code  for  presentation  to  Council,  and  all  such  matters  will 
be  attended  to  by  tlie  "Department,"  meaning  the  Commissioner  and  the 
Advisory  Hoard,  wliile  (he  mere  njutine  and  administration  w*ill  be  done 
by  the  'Department,"  meaning,  in  such  cases,  the  Commissioner  and  his 
duly  authorized  Deputies  and  Inspectors. 

^Thc  Board  of  Advisors  shall  convene  at  least  six  times  a  vear. 
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Sbc.  6.  The  Building  Department  shall  have  the  authority  to  stop  the  con- 
ntniction  of  any  building,  or  the  making  of  any  alterations  or  repairs  of 
any  building,  within  said  City,  when  the  same  is  being  done  in  a  reckless 
or  careless  manner,  or  in  violation  of  this  Code  or  any  ordinance  of  said 
City,  and  to  order,  in  writing  or  parole,  any  and  all  persons  in  any  way  or 
manner  whatever  engaged  in  so  constructing,  altering,  or  repairing  any 
such  building,  to  stop  and  desist  therefrom,  and  to  have  the  authority  in 
the  case  of  any  building  or  part  thereof  being  in  an  unsafe  condition,  and 
BO  that  said  unsafe  condition  may  be  averted  by  the  immediate  applica- 
tion of  precautionary  measures,  to  cause  such  precautionary  measures  to 
be  taken  and  all  work  necessary  to  render  said  building,  or  any  part  thereof, 
safe  to  be  done,  after  having  served  written  notice  upon  the  owner,  lessee, 
occupant,  or  agent  of  said  building,  personally. 

f The  said  Building  Department  shall  have  authority  to  direct  the  fire  de- 
partment, after  written  notice  has  been  served  upon  the  owner,  lessee,  occu- 
pant, or  agent,  personally,  or  without  such  notice  if  delay  in  serving  such 
notice  would  in  its  opinion  imperil  the  public  safety,  to  tear  down  any 
defective  or  dangerous  wall,  stack,  chimney,  or  any  building  or  any  part 
thereof,  or  in  case  of  the  destruction  or  partial  destruction  by  fire,  or  by 
the  action  of  the  elements,  any  part  of  the  building  left  standing,  that  is 
in  its  opinion  unsafe,  and  it  shall  be  the  duty  of  the  fire  department  to 
execute  said  order  forthwith;  and  said  Building  Department  shall  immedi- 
ately after  such  removal  make  report  in  detail  to  the  Mayor  and  to  the 
owner,  giving  in  detail  the  conditions  necessary  for  such  action;  and  if 
the  owner  of  such  building  is  a  non-resident  of  the  City,  a  copy  of  such 
report  shall  be  sent  to  his  last  known  address,  and  a  like  copy  served 
upon  his  agent  or  lessee  of  such  premises. 

^The  said  Building  Department  is  hereby  empowered  and  whenever  in  its 
judgment  occasion  may  require  its  inspectors  or  other  officers,  to  enter 
into  and  upon  any  building,  staging,  other  structure,  or  premises  for  the 
purpose  of  examining  the  same  in  relation  to  its  proper  ventilation,  sani- 
tation, and  safety,  and  may  make  such  orders  in  reference  thereto  as  to 
them  seem  proper  to  the  fulfillment  of  the  provisions  of  this  Code;  and 
may  make  examinations  of  any  buildings  or  premises  to  investigate  diverg- 
ence from  or  failure  to  comply  with  the  provisions  of  this  Code.  And 
if  the  o^Tier  or  lessee  of  such  building,  staging,  or  structure  shall  fail  or 
neglect  to  comply  with  the  requirements  of  such  orders,  the  said  Build- 
ing Department  may  enter  upon  such  premises,  hire  necessary  help,  and 
perform  such  work  as  is  necessary  in  its  judgment  to  be  immediately  per- 
formed so  as  to  secure  public  and  private  safety.  The  expense  so  incurred 
shall  be  a  lien  on  the  property,  and  if  the  same  remain  unpaid  sixty  digrs 
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or  more  afler  legal  nolicp,  which  shall  be  given  by  the  City  Auditor. 
the  sanie  ia  duo,  an  adilition  of  threc-<juartCR  of  one  per  centum  shall  be 
ma<le  to  the  amount  of  such  aHse«»ment  or  expense  for  each  month  the 
same  shall  so  remain  unpaid  after  said  lien  is  filed,  and  the  aarne  shall  be 
collectable  as  ix  part  of  such  assessment  or  expense,  and  be  and  remain  ■ 
lien  on  such  property  in  like  manner  and  subject  to  the  same  modeB  of 
enforcement  and  collection  as  the  principal  sum  lo  which  the 
aililiHl;  bul  said  assessment  shall  be  without  prejudice  to  the  right  whil 
the  owner  may  liavp  to  recover  from  any  lessee  or  other  pcnoo  lii 
tor  repairs. 

Sec.  7.  Before  the  erection,  construction,  or  alteration  of  any  buildinf;  or 
part  thereof,  or  shed,  extension,  or  pi.izza  ia  commenced,  the  owner,  archi- 
tect, or  builder  shall  lile  with  the  Department  a  clear  statement  in  writing 
ot  the   proposed  improvement,   building,   or   alteration — together  vrith  a 


^ 


copy  of  the  plans  and  specificatio 
as  estimated  by  said  Board  does  i 
statement  Ehalt  show  the  size  and 
ture  referred  to  ia  to  be  erected  or 
posed  erection,  alteration,  or  conij 
adjoining  buildings  on  the  same  or  ; 


n  of  the  same,  except  where  the  cost 
ot  exceed  one  hundred  dollars — which 
nap  of  the  land  upon  which  the  struc- 
altered,  and  the  distance  of  such  pro- 
rtiction  from  the  street  line  and  from 
djacent  landu  or  lots,  a  record  of  which 


shall  be  kept  in  the  office  of  said  Department. 

^^'herever  plans  are  required  for  a  building,  addition,  or  detail,  elevator, 
plumbing,  etc.,  they  shall  be  made  by  a  repiitjible,  reaponsible,  and  known 
architect,  engineer,  or  specialist  in  the  particular  line  of  work  planned. 
I'lans  by  a  carpenter  for  a  house  or  drawings  by  a  steam  fitter  for  an  ele- 
vator, for  instances,  will  not  fill  this  requirement. 

fFurtlier,  in  making  application  for  a  permit  the  architect  or  engineer 
shall  declare  and  sign  u  certificate  that  the  work  called  for  is  in  accordance 
with  the  spirit  and  letter  of  this  code.  Should  it  appear  that  any  architect 
or  engineer  or  specialist  has  made  false  statements  in  this  form  of  appli- 
cation and  that  the  work  proposed  is  not  in  accord  with  this  Code,  then 
the  Department  may  thereafter  refuse  to  issue  any  further  permits  upon 
applications  signed  by  him.  This  refusal,  however,  may  only  be  made 
after  he  has  been  heard  in  his  own  defense  before  a  meeting  of  the  Advisory 
Board, 

]|No  part  of  any  building  shall  extend  beyond  the  buUding  line  and  on 
street,  except  bay  windows,  cornices,  and  galleries  above  the  first  story 
or  10  feet  clear  above  the  grade  line,  and  such  projection  beyond  the  build- 
ing line  shall  not  exceed  3  feet,  provided,  however,  that  in  no  cue  shall 
any  building  or  part  of  a  building  extend  beyond  the  etreet  line,  escepting 
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that  anywhere  above  the  second  story  the  main  roof  cornice  may  project 
24  inches  and  all  minor  cornices  or  belts  12  inches,  and  in  buildings  of 
8  stories  or  more  the  main  roof  cornice  may  project  36  inches  over  the 
street  line. 

lAnd  the  erection,  construction,  or  alteration  of  such  building  or  part 
thereof — shed,  extension,  or  piazza — shall  not  be  commenced  or  pro- 
ceeded with  until  the  said  owner,  architect,  or  builder  shall  receive  a  cer- 
tificate or  permit  from  said  Department  after  an  examination  into  such 
plans  and  specifications.  And  after  it  is  satisfied  that  such  sufficient  means 
of  fire  protection,  ventilation,  sanitation,  and  general  construction  as 
therein  described  are  provided  as  are  conducive  to  safety  and  sanitation 
and  are  otherwise  as  provided  in  this  Code,  it  shall  issue  said  permit. 
Said  plans  and  specifications  shall  remain  on  file  at  the  office  of  the  Build- 
ing  Department. 


CHAPTER  II 
PLANS,  FEES,  PENALTIES,  AND  LICENSES 

Sec.  8.  All  working  plans  and  drawings  other  than  diagrams,  which  are  to 
be  filed  with  the  Building  Department  as  provided  in  this  Code,  shall  be 
drawn  to  a  scale  of  not  less  than  one-eighth  of  an  inch  to  the  foot  on  paper 
or  cloth,  in  ink  or  by  some  process  that  will  not  fade  or  obliterate.  All 
distances  and  dimensions  must  be  accurately  figured  and  drawings  made 
explicit  and  complete,  showing  the  sewerage  and  drain  pipes,  and  location 
of  all  plumbing  fixtures  within  such  building.  Each  set  of  plans  presented 
for  permit  must  be  accompanied  by  specifications  describing  all  materials 
to  be  used  in  the  proposed  building,  and  both  the  plans  and  specifications 
must  be  approved  by  the  Building  Department  before  a  permit  is  granted. 
Special  drawings  and  details  to  illustrate  any  particular  point  or  points 
shall  be  furnished  when  required. 

Sec.  9.  It  shall  be  unlawful  and  subject  to  the  penalties  hereinafter  provided 
to  erase,  alter,  or  modify  any  line,  figures,  or  coloring  contained  upon 
drawing  or  specifications  that  in  any  way  affect  the  structural,  sanitary, 
or  essential  features  of  a  building  after  they  have  been  stamped  by  the 
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)epartment  or  fUed  with  it  for  reference.     If.  rliiring  the  prop 

:iition  of  such  work,  it  is  (losircd  to  deviate  in  any  manner  aETecl' 

iiHtriiclion  or  otlier  esRentials  of  the  building  from  the  terms  of 

ntion,  drHwin;^,  jilaiis.  or  specifications,  as  Gled,  notice  at  surh 

Ui  alter  or  deviate  Khali  be  given  in  writing  to  the  Building  De- 

and  its  written  assent  raust  be  obtained  before  such  Blt«ration« 

e  las  niay  be  made.     Alterations  or  deviations  in  buildings,  which 

d  ivolvB  any  change  in  their  structural  or  sanitary  parts  or  ways  of 

r.j,.  egrete,  mere  inntteni  of  decoration,  may  be  mailp  nilhout  per- 

misi  'om  said   Departntent. 

I'j.  the  cost  of  h  g  alteration,  elevator,   [dumbing, 

escape,  addition  thereto,  no  nciein  specified,  as  estimated  by  the 
Building  Dejiartment,  does  not  exceed  the  sum  of  five  hundred  dollars, 
the  fee  for  the  permit,  as  provided  in  this  Code,  shall  be  one  dollar;  when 
the  cost  as  bo  estimated  is  Ijeiween  five  hundred  dollars  and  two  thousand 
dollars,  Iwo  dollars;  and  when  the  cost  as  so  estimated,  is  in  excesB  o(  two 
thousand  dollars,  Iwo  dollars  plus  twenty-five  cents  for  each  one  thou- 
sand dollars  or  fraction  thereof  in  excess  of  two  thousand  dollars. 
IPurther,  in  any  case  where  it  is  decided  to  build  a  better  class  of  build- 
ing than  called  for  in  the  Umits  wherein  it  ia  to  be  built  and  for  the  pur- 
pose it  is  intended,  then  the  fee  for  the  building  permit  shall  be  remitted 
wholly  after  the  building  is  completed.  But  this  can  be  done  only  upon 
the  direction  of  the  Advisory  Board,  the  sole  judge  of  the  merit«  of  the 
contention  that  the  building  is  really  better  than  is  required  by  the  Code 
for  that  district  of  the  City.  This  is  done  for  the  purpose  of  encouraging 
better  building  in  the  City. 
EC,  11.  And  further,  all  new  buildings  shall  be  conspicuously  labeled,  at  or 
near  the  entrance,  just  as  to  what  class  of  construction  they  are — whether 
"fireproof,"  "slow-burning,"  or  "ordinary" — and  all  old  ones  of  a  public 
or  semi-public  nature — balls,  theaters,  stores,  hotels,  apartments,  ete. — 
shall  be  similarly  labeled.  In  connection  with  these  old  structures  there 
shall  be  an  additional  claasification  "dangerous."  These  labels  shall  be 
different  in  colors,  so  that  each  class  la  easily  recognizable,  and  shall  be 
aflixed  by  the  Building  Department  as  quickly  as  it  is  possible  to  make 
the  necessary  inspection.  All  appeals  will  be  heard  and  settled  by  the 
Advisory  Board.  It  shall  be  a  punishable  ofTense  to  in  any  way  hide  or 
mar  these  signs  or  to  advertise  or  call  or  distinguish  the  building  by  any 
superior  classification  than  that  which  it  has  been  lai>eled  by  the  Depart- 

\li,  after  a  permit  for  the  erection,  alteration,  or  repair  of  anjr  building 
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shall  be  granted,  the  operation  called  for  by  said  permit  shall  not  be  com- 
menced within  six  months  from  the  date  of  said  permit,  a  new  permit 
shall  be  taken  out  by  the  owner  or  his  agent  and  the  fees  herein  fixed  for 
the  original  permit  shall  again  be  paid  therefor  before  any  work  on  any 
such  building  is  carried  on  or  commenced;  unless  the  commencement  of 
such  work  has  been  delayed  on  account  of  strikes  or  such  unavoidable 
occurrence,  of  which  the  Building  Department  shall  be  the  sole  judge. 

Sec.  12.  The  said  Building  Department  shall  have  authority  to  order  stopped 
and  suspended  any  and  all  work  or  building  operations  of  any  character 
whatsoever,  which  it  deems  being  done  or  constructed  in  a  careless,  imsafe, 
or  insanitary  manner;  and  if  the  orders  of  said  Department  are  not  obeyed 
and  the  work  so  stopped  or  suspended,  the  contractor,  foreman,  person, 
or  persons  so  disobeying  such  orders  shall  be  liable  to  arrest,  and  upon 
conviction  in  the  City  Court  of  said  City  shall  be  fined  not  more  than  one 
hundred  dollars,  or  imprisoned  in  the  County  Jail  not  more  than  six  months, 
or  both;  provided,  however,  that  any  person  who  deems  himself  aggrieved 
by  such  order  or  orders  of  any  of  the  Inspectors  of  the  Department  shall 
have  the  right  of  appeal  to  the  Building  Department  for  a  hearing  before 
the  Board  of  Advisors,  which  hearing  the  said  Department  shall  order 
and  hold  within  at  least  three  days  of  the  service  of  the  aforesaid  order, 
at  which  time  the  said  Board  shall  hear  the  parties  in  interest,  inquire 
into  the  facts,  and  render  such  decision  as  to  it  seems  meet  and  proper; 
but,  pending  such  hearing  and  the  rendition  of  said  judgment  or  decision, 
all  building  operations  and  work  complained  of  as  aforesaid  shall  be  sus- 
pended and  held  in  abeyance,  under  the   penalty  hereinabove  provided- 

Sec.  13.  Further,  any  person,  persons,  or  corporation  desiring  to  engage, 
or  being  engaged  in  the  business  of  contracting  and  building,  before 
receiving  a  license  to  do  so  (and  no  construction  work  shall  be  done 
by  other  than  a  licensed  builder)  shall  file  in  the  office  of  the  Building 
Department  a  petition  in  writing,  giving  the  name  of  the  person,  persons, 
firm,  or  corporation,  and  the  place  of  business  of  said  person,  persons,  firm, 
or  corporation,  petitioning  to  become  licensed  builders  or  contractors,  and 
agreeing  that  he  or  they  will  abide  by  the  rules  and  regulations  of  the 
Building  Department  and  the  City  Ordinances,  and  furnishing  evidence  that 
he  is  or  they  are  perfectly  competent  to  carry  on  such  construction  work. 
Before  receiving  a  license  the  applicant  shall  execute  and  deposit  in  the 
office  of  the  Building  Department  a  good  and  sufficient  bond  payable 
to  the  City  to  be  approved  by  said  Building  Department,  in  the  sum  of 
$3,000  conditioned  that  said  applicant  will  indemnify  and  save  harmless 
the  City  and  the  Building  Department  of  and  from  all  accidents  or  dam^ 
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id  by  him  or  them  in  any  work  done  by  virtue  of  his  or  their  said 
bid  petitioD  shall  be  accompanied  by  a  license  fee  of  20  dollars, 

I  into  the  treasury  of  the  City,  whereupon  said  Building  Depan- 

II  iasue  to  said  appElcEiDt  a  license  (o  engage  in  the  business  ti 

lilder  or  contractor,  or  master  builders 


CHA^i'ER  III 


J 


Sec.  U.  The  Council  shall  establish  a  line  which  shall  be  a  limit  about  the 
most  congested  and  important  section  of  (Jie  City,  and  the  blocks  con- 
tained within  these  limits  shall  be  known  as  the  "Inner  Ftro  Limits." 
HThis  section  shall  be  within  another  and  larger  one  similarly  established 
by  the  Council,  upon  the  recommendalion  of  Building  Departmeot.  City 
Engineer,  and  Fire  Department,  that  shall  be  known  as  the  "Outer  Fiie 
Limits." 

HThe  space  between  this  outer  line  and  the  city's  limits  of  jurisdiction 
shall  be  known  as  the  "Boundary  Limits." 

Sec.  15.  No  person,  firm,  or  corporation  shall  hereafter  erect  any  building 
or  addition  to  a  building  within  the  Inner  p'ire  Limits,  as  the  said  limits 
now  are  or  may  hereafter  be  established,  untcss  said  building  be  of  fire- 
proof construction  as  provided  in  this  Code. 

^No  person,  firm,  or  corporation  shall  erect,  enlarge,  elevate,  alt«r,  or  other- 
wise change  any  building  or  addition  to  a  building  within  the  (}ut«r  Fire 
Limits,  as  the  said  limits  are  now  or  may  hereafter  be  established,  unless 
the  outer  walls  and  the  covering  of  the  roof  be  composed  wholly  of  non- 
combustible  materials,  and  the  use  of  sheet  metal  for  the  covering  of  out- 
side wooden  walls  of  buildings  within  the  Outer  Fire  Limits  is  prohibited. 
Nothing  herein,  however,  shall  be  understood  to  prohibit  the  use  of  tar 
or  asphalt  and  gravel,  or  slag  and  asbestos  roofs,  but  such  roofs  must  be 
approved  by  the  Building  Department. 

Sec.  16.  All  cfposed  windows  in  the  inner  fire  district,  except  windows 
facing  on  streets  over  thirty  feet  wide,  shall  be  protected  by  Btandard, 
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fire-resisting  shutters  or  by  metal  window  frames  and  metal  sash  glazed 
with  wire  glass. 

Sec.  17.  Outside  the  Fire  Limits  when  any  brick,  stone,  or  concrete  building 
is  to  be  erected  of  a  class  that  could,  under  this  Code,  be  constructed  of 
wood,  the  Building  Department  is  hereby  authorized,  empowered,  and 
directed  to  allow  reasonable  modifications  of  this  Code  relating  to  brick, 
stone,  or  concrete  buildings  in  consideration  of  incombustible  material 
being  used  voluntarily  for  walls  instead  of  wood. 

Sec.  18.  In  the  matter  of  what  is  and  what  is  not  combustible  construction^ 
as  in  all  the  terms  used  in  this  Code,  it  has  been  sought  to  use  the  simplest 
and  plainest  definitions,  those  understood  and  in  common  use  in  this 
vicinity.  So  also  in  the  matter  of  construction,  it  is  aimed  to  define  con- 
struction, sizes  of  brick,  measurements,  and  such  matters  that  conform 
to  common  usage  and  custom  and  mode  in  vogue  in  this  vicinity.  But, 
in  the  case  of  any  dispute,  or  if  the  Advisory  Board  itself  be  in  doubt,  then 
Kidder's  Building  Hand-Book  will  be  the  deciding  authority  as  to  all 
such  disputed  terms. 


CHAPTER  IV 
QUALITY  OF  MATERIALS 

Sec.  19.  All  materials  shall  be  of  quality  suitable  for  the  purpose  for  which 
they  arc  intended  to  be  used  and  conform  to  trade  and  manufacturers' 
standards.  Each  material  must  be  free  from  imperfections  whereby  its 
strength  or  durability  may  be  seriously  impaired. 

TESTS 

^The  Building  Department  shall  have  the  authority  to  reject  materials 
which  are  unsuitable  and  below  the  usual  standards,  and  may  require 
tests  to  be  made  at  the  expense  of  the  architect,  engineer,  builder,  or  owner 
to  determine  the  strength  of  any  structural  materials. 

*;In  all  such  major  tests  prcscrilxMl  in  this  Code  the  same  shall  be  made  by 
the  National  Bureau  of  Standards  at  Washington,  D.  C,  or  the  Under- 
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i&boratory  at  (.'liica^o.     Or,  if  these  Laboratories  bo  too  busy  tj 

B        ^  the  matter  witbin  the  time  required,  the  tests  may  be  made  by 

i       IK        ,te  ur  private  laboratory  of  recognired  standing  and  proper  equip- 

'        nt  mat  may  be  recommended  and  approved  in  writing  by  either  and 

Lim  manner  of  making  the  test  will  be  according   to   the  instructions  of 

aaid  Bureau  of  iJtiuidards.     Alt  such  tests  are  to  be  paid  for  by  the  owner 

or  his  engineer  or  manufacturer — in  no  case  by  the  City — but  shall  be 

directed,  called  for.  hnd,  if  ncce^ary,  supervised  by  the  Buildtng  Depart- 

liln  case  such  malerialB  or  ayslenis  of  cunstruction  have  already  been 
tested  by  either  of  these  twc  *,  then  the  Department  mny  accept 

its  report  in  lieu  of  an  additi.,u'»  irr  new  test  especially  for  the  City, 

BRICK  AND  STONE 

Sec.  20.  Brick  shall  be  nell  burned  and  Imrd.  When  old  bricks  arc  used 
they  shnll  be  thoroughly  cleaned.  When  the  season  will  permit,  bricks 
shall  be  wet  before  using. 

TINo  soft  bricks  sliall  be  used  in  any  part  of  a  building  exposed  to  the 
weather  or  in  any  internal  or  external  piers,  nor  in  any  part  of  a  wall 
where  there  is  a  greater  height  than  40  feet  of  wall  above  said  brick.  The 
bond  of  brick  work  shall  be  formed  by  laying  one  course  of  headers  tor 
at  least  every  six  courses  of  stretchers  or  the  equivalent  of  auch  bonding. 
All  atone  and  brick  work  over  openings  exceeding  4  feet  in  width  shall 
be  supported  with  atone  or  iron  or  concrete  lintels  of  sufficient  strength 
to  carry  the  superimposed  weights,  excepting  where  auch  stone  or  brick 
work  shall  be  supported  with  substantial  stone  or  equally  strong  arches. 
Alllinlelssupportingstoneor  brick  work  must  bed  on  stone,  brick,  concrete, 
or  iron  of  sufficient  strength. 

Sec.  21.  Stone  shall  be  sound  and  hard  and  of  sufficient  dimeosions  for  itii 
intended  use. 

Sec.  22.  Sand  used  for  mortar  shall  be  clean,  sharp  grit  sand  free  from  loam, 
dirt,  or  organic  matter. 

Sec.  23.  Lime  shall  be  thoroughly  burned  quick  lime  of  good  quality  and 
well  slacked  before  using. 

Sec.  24.  Any  natural  cement  which  is  a  product  of  calcination  of  natural 
rock,  such  as  Akron,  Louisville,  and  other  hydraulic  cements  and  slag 
Portlands,  will  be  classed  as  "natural  cement." 

See.  25.  Standard  Portland  cement  of  commerce,  either  domeatic  or  foreign, 
shall  be  capable  of  parsing  the  requirements  as  set  forth  in  the  "Standard 
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Specification  for  Portland  Cement/'  by  the  American  Society  for  Testing 
Materials.  The  medium  requirements  for  tensile  strength  for  briquettes 
1  inch  square  ih  section  shall  be  as  follows,  and  there  shall  be  no  retro- 
gradation  in  the  strength  between  the  periods  specified: 

Neat  Cement  Strength 

24  hours  in  moist  air 200  lbs. 

7  days  (1  day  in  moist  air,  6  days  in  water) 550  lbs. 

28  days  (1  day  in  moist  air,  27  days  in  water). . .  .  650  lbs. 

^For  fireproofing.  and  floor  construction  the  highest  grade  of  Portland 
shall  be  used.  It  shall  be  pf  uniform  consistency  and  of  such  fineness 
that  not  more  than  ten  per  cent  will  be  rejected  by  a  sieve  of  twenty-five 
hundred  meshes  per  square  inch,  and  be  subject  to  such  other  physical 
and  chemical  tests  that  the  Building  Department  may  require. 

Sec.  26.  A  properly  proportioned  mixture  of  lime  and  sand — not  more  than 
three  parts  sand  to  one  part  unslacked  lime — will  constitute  lime  mortar. 

Sec.  27.  A  properly  proportioned  mixture  of  cement  and  sand  with  lime 
added — not  more  than  four  parts  sand  to  one  part  each  of  dry  cement  and 
slacked  lime — will  constitute  lime  and  cement  mortar. 

Sec.  28.  A  properly  proportioned  mixture  of  cement  and  sand — not  more 
than  four  parts  sand  to  one  of  Portland  cement,  not  more  than  three  parts 
sand  to  one  of  Roseudale  cement — will  constitute  cemont  mortar.  The 
test  for  the  same  shall  be  as  follows: 

One  part  cement,  3  parts  standard  sand  Strength 

7  days  (1  day  in  moist  air,  6  days  in  water) 175  lbs. 

28  days  (1  day  in  moist  air,  27  days  in  waterV  .  . .   300  lbs. 

Sec  29.  Mortar  for  plastering  shall  be  made  as  follows  or  equally  well: 
The  mortar  shall  be  slacked,  made  into  putty,  and  cooled  before  putting 
in  the  hair  which  must  be  well  separated.  One  bushel  of  hair  will  be 
required  for  every  three  barrels  of  putty;  one  and  one-half  barrels  of  sand 
to  one  barrel  of  putty  may  be  mixed  for  the  first  or  scratch  coat,  after 
being  thoroughly  mixed  as  above.  The  said  mixture  must  be  stacked 
for  at  least  three  days  before  using.  The  said  mortar  shall  be  used  on 
lath  surfaces  with  a  second  coatf  of  mortar  in  which  are  two  and  one-half 
barrels  of  sand  to  one  barrel  of  putty  and  less  hair. 

^Patent  plasters  may  be  used  with  the  approval  of  the  Department. 

CONCRETE 

Sec.  30.  When  the  structural  use  of  concrete  is  proposed,  a  specification 
stating  the  quality  and  proportion  of  materials  and  the  methods  of  mixing 
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the  same  shall  be  submitted  to  the  Building  Department  and  approvodlJ 
by  il  before  the  work  shall  be  carried  on.  ■ 

^Concrete  for  foundations  shall  be  made  of  at  least  one  part  cement] 
to  three  parts  of  irand  and  five  partJi  of  clean  broken  slonc,  free  from  dirt  ■ 
and  dust,  of  such  si^  as  to  pass  in  any  wuy  through  a  2-inch  ring,  or  gcrad'l 
clean  gravel  may  be  used  in  the  aumc  proportion  as  broken  stono.  ■ 

^The  ingredients  of  the  concrete  shall  be  thoroughly  mixed  to  the  deeirad  I 
consistency  and  the  mixing  shall  continue  until  the  cement  ia  evenly  di»>  I 
tnbutcd  and  the  mass  ia  homogeneous  and  uniform  in  color.  MethodB-.l 
of  measurement  of  proportions  of  the  varioUN  ingrei]icnt«,  including  irat«r,.V 
ehall  be  used,  ivhich  will  secure  separate  uniform  measurement  at  all  tiiDoi.^ 
^Where  the  conditions  will  permit  a  machine  mixer  of  a  type  which  in-  J 
aurea  a  proper  mixing  of  the  materials  throughout  the  mass  shall  be  used.  I 
1[When  it  is  necessary  to  mix  by  hand  the  mixing  shall  be  on  a  water-  J 
tight  platform  and  special  precaution  must  be  taken  to  turn  the  malerials  ■ 
until  they  are  homogeneous  in  appearance  and  color.  I 

HThe  materials  must  be  mixed  wet  enough  to  produce  a  concrete  of  sudb  J 
oonsistency  as  will  flow  into  the  forms  and  about  the  metal  reinforcement  I 
and  which  on  the  other  hand  can  be  oonveyed  from  the  mixer  to  the  fomia  J 
without  separation  of  the  coarse  aggregate  from  the  mortar,  V 

WOOD 

Bec.  31.  All  timber  and  wood  shall  be  of  good  sound  Inmber  free  from  rot, 
large  or  loose  knots,  shakes,  or  any  imperfections  whereby  the  atrength 
may  be  impaired,  and  be  of  such  size  and  dimensions  as  the  purposes  for 
which  the  building  is  intended  require. 

STRUCTURAL  IRON  AND  STEBL 

Sec.  32,  All  structural  wrought  or  cast  iron  or  ateel,  in  quality,  in  require- 
ments of  tests,  in  workmanship,  and  in  assemblage  and  interconnectiona  of 
shapes,  shall  be  in  accordance  with  the  standard  specihcations  of  th« 
Association  of  American  Steel  Manufacturers,  as  given  in  the  hand^raoka 
of  the  respective  standard  manufacturers;  provided  that  for  buildings 
of  skeleton -frame  fireproof  construction,  the  Building  Department  may, 
at  any  time,  require  the  owner  to  engage  recogniiwd  experts  who  shall 
supervise  the  mill,  shop,  and  field  work,  and  who  shall  file  certified  copies 
of  their  reports  on  the  progress  of  the  work  for  the  approval  of  said  Building 
Department;  and  no  work  shall  be  concealed  or  built  upon  until  the  Build- 
ing Department  has  been  furnished  satisfactory  proof  that  it  is  up  to  the 
accepted  standard  and  properly  painted  or  protected. 
UAH  wrought  iron  shall  b<  uniform  in  character,  fibrous,  tough,  and  ducttl*. 
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It  shall  have  an  ultimate  tensile  resistance  of  not  less  than  forty-eight 
thousand  pounds  per  square  inch,  an  elastic  limit  of  not  less  than  twenty- 
four  thousand  pounds  per  square  inch,  and  an  elongation  of  twenty  per 
cent  in  8  inches,  when  tested  in  small  specimens. 

^Wrought  iron  shall  be  tested  full  sized  as  rolled  when  called  for  by  the 
Building  Department.  Specimens  not  more  than  1  inch  in  thickness 
should  bend  double  when  cold,  without  showing  cracks  or  flaws. 

^All  structural  steel  shall  have  an  ultimate  tensile  strength  of  from  fifty- 
four  thousand  to  sixty-four  thousand  pounds  per  square  inch.  Its  elastic 
limit  shall  not  be  less  than  thirty-two  thousand  pounds  per  square  inch, 
and  test  specimens,  ruptured  in  tension,  must  show  a  minimum  elongation 
of  not  less  than  twenty  per  cent,  with  from  fifty  thousand  to  fifty-eight 
thousand  pounds  per  square  inch. 

fCast  steel  shall  be  made  of  open  hearth  steel  containing  one-quarter 
to  one-half  per  cent  of  carbon,  not  over  eight  one-hundredths  of  one  per 
cent  of  phosphorus,  and  shall  be  practically  free  from  blowholes. 
^Cast  iron  shall  be  of  good  foundry  mixture,  producing  a  clean,  tough, 
gray  iron. 

^The  quality  of  the  iron  going  into  castings  under  specifications  shall  be 
determined  by  means  of  the  ''Arbitration  Bar."  This  is  a  bar  1^  inches 
in  diameter  and  15  inches  long.  Two  sets  of  two  bars  shall  be  cast  from 
each  heat,  one  set  from  the  first  and  the  other  set  from  the  last  iron  going 
into  the  castings.  Where  the  heat  exceeds  twenty  tons,  an  additional  set 
of  two  bars  shall  be  cast  for  each  twenty  tons  or  fraction  thereof  above 
this  amount.  In  case  of  mixture  during  the  heat,  one  set  of  two  bars 
shall  also  be  cast  for  every  mixture  other  than  the  regular  one.  Each 
set  of  two  bars  is  to  go  into  a  single  mould.  The  bars  shall  not  be 
rumbled  or  otherwise  treated,  being  simply  brushed  off  before  testing. 

^The  transverse  test  shall  be  made  on  all  the  bars  cast,  with  supports 
12  inches  apart,  load  applied  at  the  middle,  and  the  deflection  at  rupture 
noteil.  One  bar  of  every  two  of  each  set  made  must  fulfill  the  require- 
ments to  permit  acceptance  of  the  castings  represented. 

f  The  bottom  of  the  bar  is  i^f  of  an  inch  smaller  in  diameter  than  the  top, 
to  allow  for  draft  and  for  the  strain  of  pouring.  The  pattern  shall  not 
be  rapped  before  withdrawing.  The  flask  is  to  be  rammed  up  with  green 
moulding-sand,  a  little  damper  than  usual,  well  mixc<l  and  put  through 
a  No.  8  sieve  with  a  mixture  of  one  to  twelve  bituminous  facing.  The 
mould  shall  be  rammed  evenly  and  fairly  hard,  thoroughly  dried  and  not 
cast  until  it  is  cold.  The  test-bar  shall  not  be  removed  from  the  mould 
until  cold  enough  to  be  handled. 
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.1  structural   material  ot  whatever  nature  shall  be  Hubjected  to 
818  to   ieterniine  its  character  and  quality  by  methods  establLshed  by 
Lue  authorities  already  prescribed;  the  teats  shall  be  made  under  the  super- 
vision ot  the  Building  Department  if  it  deoma  that  supervision  oeccssary 
or  it  may  direct  the  owner  to  file  with  it  a  certified  copy  of  the  rcsulia  of 
such  laala  as  they  may  direct.     No  new  structural  malerial  shall  be  used 
il  it  has  been  properly  tinted  and  found  to  fulRIl  the 
and  teats  required  by  this  Code  tor  materials  used 
tor  Uke  purposes. 
Sec.  34.     The  etresscs  used  in  maleriuln  hereafter  to  be  used  in  construction 
shall  be  the  calculated  Btresstn  heir  "dead  load"  plus  the  applied 

"live  load."  The  allowable  factors  or  units  of  safety  or  the  dimensions 
of  each  piece  or  combiiutlon  of  materials  required  in  a  building  or  struc- 
ture, if  not  given  in  this  Code,  shall  be  ascertained  by  computation  accord- 
ing to  the  rules  prescribed  by  the  standard  modem  authorities  on  strength 
I  ot  materials,  appliedi  mechanics,  and  engineering  practice,  provided  that 

the  Building  Department  may,  and  in  cases  of  tAissed  or  reinforced  con- 
crete buildings  two  or  more  stories  high,  shall  require  the  owner  or  archi- 
tect or  engineer  to  submit  a  certified  copy  of  such  computation 
sheets  for  examination  and  approval  with  the  apfdication  for  the  Bi 
ing  Permit. 
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CHAPTER  V 
FACTORS  OF  SAFETY 

Sec.  35.  In  computing  the  working  stresses  in  the  framing  of  any  building, 
unless  the  safe  loads  are  prescribed  in  this  Code,  the  following  factors  of 
safety  shall  be  used,  these  factors  to  be  increased  where  there  is  a  vibrating 
load: 

^For  wrought  iron  or  steel  subject  to  compression  or  tension  or  trans- 
verse strains 4 

f  For  cast  iron  subject  to  tension  or  transverse  strains 10 

f  For  cast  iron  subject  to  compression  for  plates  and  columns  of  ordinary 
or  short  length — according  to  the  uniformity  of  the  thickness  of  shell . .  6  to  8 

^For  cast  iron  long  columns — according  to  the  uniformity  of  the  thick- 
ness of  shell 8  to  10 

IfFor  timber  compressions  in  short  columns  or  posts 4 

^For  timber  subject  to  tension  and  transverse  strain 6 

HFor  timber  in  long  columns  or  posts 6 

ijFor  natural  or  artificial  stone  or  masonry  or  concrete 10 

^For  framed  structures  composed  of  two  or  more  pieces  of  the  same  ma- 
terial, or  a  combination  of  two  or  more  pieces  of  different  materials,  such 
as  frames  of  all  kinds,  brackets,  cantilevers,  trusses,  and  arched  floors 
or  reinforced  concrete  floors  combined  with  metal  girders,  beams  or 
channels,  under  ordinary  loading  of  buildings 4 

f  For  framed  structures  as  above  exposed  to  vibrations  of  machinery  or 
trucking  or  shocks,  or  exposed  to  the  action  of  the  elements 5 

f  For  floors  or  arch  construction  of  brick,  concrete,  or  tile,  or  similar 
bearing  parts  between  beams 6 

^For  floors  of  reinforced  concrete  construction  or  concrete  and  tile,  or 
reinforced  tile,  or  similar  bearing  parts  between  beams 5 

fFor  iron  or  steel  in  latticed  or  open  worked  columns  or  latticed  beams  or 
girders  when  solidly  filled  or  encased  in  concrete  extending  at  least  2 
inches  beyond  the  outer  edges  or  faces  of  the  structural  members 
(with  no  allowance  for  the  concrete) 3 
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er7   temporary   supixirt   unJcr   uny   structure,   wall,    £■'<!<*<'•  C 
inn  '''"^  creclLon,  fmuihing,  aII«ratioD,  or  repairing  of  nay  builc 

r  any  part  thcrcaf,  Eliall  be  of  suflicicnt  strength  tu  Rifely  1 
load  to  be  placed  thereon,  allowing  a  factor  of  safety  of  n 


he  eoostruction  or  alteration  of  any  building  or  strucsture,  i 

Ltentii  Entering  into  such  construction  or  alteration  shidl  Ije  placed  0 
ny  floor  or  roof  of  itny  gre;tter  weight  than  the  live  loud  that  each  sue 
:  lof  13  intended  to  safely  sustain  when  the  building  or  atructun  J 


CHAPTER  VI 
CALCULATION  OF  STRESSES 

EARTH  AND  FOUNDATION  LOADS 

iEC.  37.    Sound,  natural  earth  shall  not  be  loaded  to  more  than  the  follow- 
ing in  tona  per  square  feet: 

Gravel  and  coarse  sand,  well  compacted  or  hard  pan  . .     S  tons 

Hard  rock 20      " 

Fairly  hard  rock 6      " 

Dry,  hard  clay  or  fine  sand 4      " 

Moderately  dry  clay  or  moderately  compact  sand.  .....     2      " 

Soft  sand  or  clay  or  undisturbed  alluvial  soils I   ton 

tNo  foundation  shall  be  started  on  filled  ground  until  proper  tests  have 
been  mode  under  a  skilled  engineer  and  permit  granted  by  the  Building 
Department.  When  a  doubt  arises  as  to  the  safe  sustaining  power  of  the 
earth  upon  which  a  building  is  to  be  erected,  the  Building  Department  may 
order  borings  to  be  made,  or  direct  that  the  sustaining  power  of  the  soil 
be  tested  by  and  at  the  expense  of  the  owner  of  the  proposed  building. 

iEc.  3S.     Allowable  safe  load  in  tons  per  square  foot,  Table  I. 
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TABLE  I 
Foundation  I^oads 


1 
Jjfiid  in  Mortar 

Lime 

Lime  and 

Portland 

Cement 

Hydraulic 
Cement 

Portland 

Common  Kiln  Run  Brick 

.      0 

8 

10 

13 

Common  Selected  Hard  Brick 

() 

10 

12 

16 

Hard  Pressed  Hydraulic  or  Vitrified 

Shale  or  Paving  Brick 

fi 

12 

14 

18 

Stone  (Rubble,  Irregular  Bonded) 

4 

5 

7 

10 

Stone  (Ashlar  or  Block  with  full  Iwds) 

0 

12 

15 

20 

Concrete*  (Cement  1,  Sand  2,  Stone  1) 

1 

8 

IG 

Concrete  (Cement  1,  Sand  2,  Stone  o) 

G 

14 

Stone,   Rubble,   Coursed,   and  Well- 

bondod 

G 

7 

9 

11 

INACTIVE  AND  LIVE  LOADS 

Sec.  39.  In  columns,  girders,  timbers,  walls,  and  materials,  the  stresses 
and  loads  allowed  shall  be  those  accepted  in  general  practice,  recognized 
by  the  l^est  authorities,  and  defined  by  Kidder  or  such  accepted  textbooks. 
So  in  the  live  loads  calculated  for  floors,  stairs,  galleries,  etc.,  the  minimum 
generally  accepted  shall  obtain  and  the  different  classifications  shall  be 
according  to  Kidder  or  such  accepted  text  books,  provided,  however,  that 
no  floor  or  stair  or  gallery  or  roof  shall  be  calculated  for  less  than  40  pounds 
live  load  per  s(iu:iro  foot  of  surface. 

If  Also  the  architect  or  engineer  of  any  building  may  be  reijuired  to  present 
his  calculations  for  such  stresses,  loads,  etc.,  in  such  form  that  they  may 
l)e  readily  checked  l)y  the  Department,  and  the  work  shall  not  proceed  until 
the  Department  approves  of  such  loads,  etc. 

•| Wherever  the  load  may  be  a  shifting  or  a  moving  or  a  vibrant  one — for 
example,  in  machine  shops,  factories,  drill  halls,  or  churches — or  wherever 
a  crush  of  people  may  occur,  the  live  loads  shall  be  calculated  at  33  per 
cent  additional  live  load  over  and  above  an  inactive  live  load  such  as  in 
a  warehouse,  a  home,  or  a  museum. 

Sec.  40.  The  Building  Department  shall  estimate  the  live  loads  allowable 
under  any  construction  that  may  be  proposed;  these  loads  shall  be  marked 
upon  the  plans  and  the  owner  of  the  building  shall  conspicuously  label 
and  post  these  same  loadings  in  his  building.  And  at  no  time  shall  the 
floors  be  loaded  in  excess  of  that  allowed  maximum.  If  the  building  is 
to  be  changed  as  to  its  nature  of  occupancy  and  additional  loads  be  de- 
sired, then  the  floors  shall  be  reinforced  under  the  direction  of  the  De- 
partment. 
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ITIic  Departmpnt  shall  nlso,  an  mpitlly  as  possible,  determinf'  Ihc  floor 
loadfi  nlloivable  in  nil  existing  buildingE,  where  in  its  belief  overlnadinp 
m^i}-  Don-  obtain,  or  where  it  ia  evident  that  euch  overloading  might  result 
disHEtrously  to  life  and  adjacent  property.  The  buildiogB  bo  cxainin(>d 
shall  be  lalieled  In  the  same  manner  as  the  new  ones,  as  to  allowable  loads, 
ODd  such  floora  shall  not  be  overloaded  under  the  penalties  provided  for 
other  similar  ofTeniiCS.  The  Building  Department  shall  have  police  aulhM^ 
ity  for  the  enforcement  of  this  and  all  other  clauses  of  this  Code,  &Rd  for 
nil  infractions  of  the  same  it  shall  cil«  the  owner  or  builder  or  their  repre- 
sentatives before  (he  proper  Court,  there  to  be  dealt  with  as  that  Court 
shall  decree  imprisonment  or  fine  or  both  as  the  importance  of  the  oBeoae 
shall,  in  the  opinion  of  the  Court,  justify. 

fin  such  prosecutions  or  in  any  defense  the  Department  may  be  called 
upon  to  make,  it  shall  have  the  assistance,  help  and  advice  of  the  Citjr 


CHAPTER  VII 


EXCAVATIONS 


•I 


Sec.  41.  All  excavations  for  buildings  shall  be  made  at  leaat  9  inches 
beyond  the  line  of  masonry  to  pennit  of  inspection  and  shall  be  properly 
guarded  and  protected  by  the  person,  persoos,  or  corporations  causing 
the  same  to  be  made,  bo  as  to  prevent  the  same  from  becoming  dangerous 
to  life  and  limb,  and  shall  be  sheath  piled  where  it  may  be  necessary,  or 
by  some  other  method  approved  by  the  Building  Department  to  prevent 
the  adjoining  soil  from  caving  tn,  by  reason  of  its  own  weight  or  by  reason 
of  any  weight  that  may  rest  upon  it. 

Sec.  42.  Whenever  any  excavation  is  made  on  land  adjoining  a  building, 
the  owner  of  the  land  upon  which  such  excavation  is  made  shall  shore  up, 
protect,  and  take  every  precautionary  measure  to  protACt  and  save  from 
injury  or  harm  all  footings,  foundations,  walls,  or  parts  thereof,  or  any 
part  of  the  buildiug,  which  is  liable  to  be  injured  by  reason  of  such  ex- 
cavations, provided  the  depth  of  such  excavation  exceeds  6  feet  below 
grade.  If  such  excavation  does  not  exceed  6  feet,  then  any  such  expeUM 
shall  be  borne  by  the  owner  of  such  building. 
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Ssc.  43.  Plans  filed  with  the  Building  Department  shall  be  accompanied 
by  a  statement  of  the  character  of  the  soil  at  the  level  of  the  footings  found 
by  test-borings. 

Sec.  44.  When  buildings  to  be  erected  or  altered  front  on  business  thorough- 
fares and  in  congested  business  districts  the  Building  Department  may 
require  that  sidewalk  traffic  be  maintained  without  interruption  by  means 
of  elevated  or  covered  sidewalks,  and  such  covering  shall  be  strong  enough 
to  protect  passers-by  from  falling  material,  and  everywhere  all  temporary 
inclosing  fences  and  sidewalks,  etc.,  shall  l)e  kept  clean  and  all  traffic 
shall  be  interfered  with  as  little  as  possible.  In  all  these  matters  the 
orders  of  the  Department  must  be  promptly  obeyed.  Sufficient  lights 
and  gulirds  shall  be  maintained  at  all  such  obstructions  or  excavations. 
The  street  proper  is  to  be  kept  clear,  save  the  temporary  sidewalk,  3  feet 
wide,  that  may  be  built  beyond  the  curb  line. 


CHAPTER  VIII 
FOUNDATIONS  AND  FOOTINQS 

Sec.  45.  Every  building  except  buildings  erected  upon  solid  rock,  shall  have 
foundations  of  brick,  stone,  steel,  iron,  or  Portland  cement  concrete, 
laid  not  less  than  4  feet  below  the  surface  of  the  earth  on  solid  ground, 
on  level  surface  of  rock,  or  upon  wide  footings,  reinforced  concrete  beds, 
piles,  or  ranging  timbers,  when  solid  earth  or  rock  is  not  found.  Piles 
intended  to  sustain  a  wall,  pier,  or  post  shall  be  driven  to  a  solid  bearing, 
if  practical  to  do  so,  and  the  number  of  such  piles  and  their  dimensions 
shall  be  sufficient  to  support  the  superstructure  proposed. 

Sec.  46.  The  Building  Department  shall  be  notified  of  the  time  when  test 
piles  shall  be  driven.  The  tops  of  all  wooden  piles  shall  be  cut  off  Mow 
the  lowest  water  line.  When  required,  concrete  shall  be  rammed  down 
in  the  interspaces  between  the  heads  of  the  piles  to  a  depth  :ind  thickness 
of  not  less  than  12  inches  and  for  1  foot  in  width  outside  of  the  piles. 

Sec.  47.  Where  ranging  and  capping  timbers  are  laid  on  piles  for  founda- 
tions, they  shall  be  of  hard  wood  not  less  than  6  inches  thick  and  properly 
joined  together,  and  their  tops  laid  below  the  lowest  water  line. 
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here  metal  19  incorporated  in,  or  forms  part  oF,  a  foundation  ft 
Uiorouglily  proleoted  from  any  rusl  by  osphaltum.  concrete,  or 
rnaleriols  and  in  such  manner  as  may  be  approved  by  the  Build- 
rtment.  When  footings  of  iron  or  steel  which  form  eoli 
lelow  tlie  water  level  they  sliall  be  similurly  couted  and  incloseJ  ii 
I  for  preservittian  at  against  rudt. 
:.  49.  When  foundations  are  carried  down  through  earth  by  piers  of  stona, 
brick,  or  concrete  in  caissons,  the  loads  and  mode  of  construction  and  mm- 
ner  of  doing  shall  first  be  approved  by  the  BuikUng  Department  and.  if 
need  be,  this  or  any  other  specially  important  work  may  l»  permitted 
only  imder  the  superinten  '  '    '      Department. 

Sec,  50,  Foundation  walls  shall  be  Duii<  F  stone  or  brick  with  cement  mortar/' 
or  ot  Portland  cement  concrete,  except  foundations  for  frame  buildings 
and  private  stables  and  for  buildings  not  more  than  two  stories  in  height, 
which  may  be  built  with  lime  and  cement  mortar.  If  built  of  Portland 
cement  concrete,  they  shall  be  at  least  4  inches  thicker  than  the  wall 
next  above  them  in  a  depth  of  12  feet  below  the  curb  level  and  for  every 
additional  10  feet  or  part  thereof  deeper,  they  shall  be  increased  G  inclies 
i[i  thickness.  The  footing  or  base  course  shall  be  of  stone  or  concrete,  w 
both,  or  of  concrete  and  stepped-up  brickwork  of  sufficient  thtclCDHH 
and  area  safely  to  bear  the  weight  to  lie  imposed  thereon.  1 

Sec.  51.  If  the  footing  or  base  course  be  of  concrete,  the  concrete  shall  not 
be  less  than  12  inches  thick.  If  of  stone,  the  stone  shall  not  be  less  than 
IG  inches  by  24  inches  and  at  least  G  inches  in  thickness  for  walls,  and 
not  less  than  3  inches  in  thickness  for  piers,  columns,  or  posts.  The  footing 
or  the  base  course,  except  under  framed  buildings,  whether  formed  of  con- 
crete or  stone,  shall  l>e  at  least  8  inches  wider  than  the  bottom  width  of 
walls,  and  at  least  G  inches  wider  on  all  sides  than  the  bottom  width  of  the 
said  piers,  columns,  or  posts.  If  the  superimposed  load  is  such  as  to  cause 
undue  transverse  strain  on  a  footing  projecting  G  inches,  the  thickness  of 
such  footing  shall  be  increased  so  as  to  carry  the  load  with  safety,  by 
adding  extra  course  or  cournes  of  nimve  dimension.s.  All  base  stones  shall 
be  well  l>edded  and  laid  crosswise  edge  to  edge. 

'If  stepped-up  footings  of  brick  are  used  in  place  ot  stone  above  the  con- 
crete, the  offsets,  if  laid  in  single  courses,  shall  not  exceed  I)  inches,  or  if 
laid  in  double  courses,  shall  not  exceed  3  inches,  the  first  course  of  brick- 
work lieing  set  back  one-half  the  thickness  of  the  concrete  base,  so  ai 
properly  to  distribute  the  load  to  be  imposed  thereon. 
Sec.  52.  If,  in  pl:ice  of  a  continuous  foundation  wall,  isolated  piers  are  to 
be  built  to  support  the  sui>erstructure,  where,  in  the  opinion  of  the  Jluild- 
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ing  Department,  the  nature  of  the  ground  and  character  of  the  building 
make  it  necessary,  inverted  arches  resting  on  a  proper  bed  of  concrete, 
both  designed  to  transmit  with  safety  the  superimposed  loads,  shall  be 
placed  between  the  piers.  The  thrust  of  the  outer  piers  shall  be  taken 
up  by  suitable  wrought  iron  or  steel  rods  and  plates. 

Sec.  53.  Grillage  beams  of  wrought  iron  or  steel  resting  on  a  proper  concrete 
bed  may  be  used.  Such  beams  must  be  provided  with  separators  and 
bolts,  inclosed  and  filled  solid  between  with  concrete,  and  of  such  size  and 
so  arranged  as  to  transmit  with  safety  the  superimposed  loads. 

Sec.  54.  All  stone  walls  24  inches  and  not  less  than  18  inches  in  thick- 
ness shall  have  at  least  one  header  extending  through  the  wall  in  every  3 
feet  in  height  from  the  bottom  of  the  wall,  and  in  every  3  feet  in  length  ; 
and  if  over  24  inches  in  thickness,  shall  have  one  header  for  every  6  super- 
ficial feet  on  both  sides  of  the  wall,  laid  across  each  other  to  bond  together, 
and  running  into  the  wall  at  least  20  inches.  All  headers  shall  be  at  least 
12  inches  in  width  and  6  inches  in  thickness  and  shall  consist  of  good  flat 
stones. 

^No  stone  shall  be  laid  in  such  walls  in  any  other  position  than  on  its 
natural  bed.  No  stone  shall  be  used  that  does  not  bond  or  extend  into 
the  wall  at  least  6  inches.  Stones  shall  be  firmly  bedded  into  cement 
mortar  and  all  spaces  and  joints  thoroughly  filled. 

Sec.  55.  External  retaining  walls  shall  be  constructed  of  sufficient  thick- 
ness to  safely  support  the  outside  pressure  when  earth  embankments  are 
adjacent  to  any  foundation  or  curb  wall  and  shall  be  properly  coated, 
cemented,  or  otherwise  protected  against  water  seepage. 

^Proper  damp  courses  shall  be  provided  in  all  foundation  walls  and,  like- 
wise, proper  provision  of  open  drains  outside  the  wall  and  covered  with 
broken  stone  or  other  such  expedient  to  carry  off  surface  water  and  prevent 
wet  collars. 

Sec.  56.  In  all  cases  a  connection  with  the  street  sewer  where  the  same 
exists  shall  be  established  before  beginning  the  work  of  laying  founda- 
tions. Before  the  walls  of  buildings  are  carried  up  above  the  foundation 
walls,  the  cellars  shall  be  connected  through  drains  and  catch  basins  with 
the  street  sewer.  Should  there  be  no  sewer  in  the  street,  or  if  the  cellars 
are  below  the  sewer  or  ground- water  level,  then  provisions  shall  be  made 
to  prevent  water  accumulating  in  the  cellars  to  the  injury  of  the  founda- 
tions or  the  occupancy  of  the  basement  cellar. 
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Sec.  57.  \\'uli8,  piers  and  partitions  will  be  proportioned  in  thiokiiffa, 
length,  and  frequency  to  th"  '■"•'1°  »•""■  have  to  carry,  the  c\ass  ot  build- 
ing, th<7  limits  in  which  tha  erected,  and  the  materials  used. 
And  the  plana  will  state  specifically  the  nature  and  class  of  building,  tlw 
floor  loads  and  oil  such  d.ita  in  order  that  the  Building  Departmont  may 
check  up  these  figures  and  approve  of  the  thicknesses  of  such  walls,  etc., 
es  well  as  of  all  else  proposed;  or,  disapproving,  may  direct  how  the  work 
shall  be  done  to  receive  such  upproval. 

Sec.  58.  For  separate  private  dwelling;^  or  prival«  stables  ft-inch  brick 
wall.^  or  their  equivalent  in  other  materials,  may  be  used  for  one  story. 
proviiling  no  wall  is  more  than  30  feet  long,  without  a  break  or  buttress, 
and  not  over  tl  feet  liigh  iind  not  iipnn  more  than  18  feet.  $-inch  brick 
walls  may  be  used  for  small  stores,  the  walls  of  which  ore  not  more  than 
30  feet  long  without  break  or  buttress,  nor  more  tlian  1 1  feet  high  nor  for 
spans  of  more  than  18  feet.  All  8-inch  brick  walla  must  be  built  with 
Portland  cement  mortar. 

Sec,  50.  Where  two  stories  of  frame  construction  are  erected  over  one 
story  of  brick  construction,  the  brick  walls  shall  not  be  less  than  12  inches 
thick  or  their  equivalent  in  other  materials. 

Sec.  go.  The  walls  of  all  buildings,  other  than  frame  or  wood,  ahall  be  COO- 
Etructed  of  stone,  brick,  hollow  tile,  Portland  cement  concrete,  iron  or  ste«l. 
or,  if  approved  by  the  Building  Department,  other  liard,  incombustible 
material,  and  the  several  component  parts  of  such  buildings  shall  be  as 
herein  provided. 

Sec.  61.  All  buildings  shall  be  inclosed  on  all  sides  with  independent  or 
party  walls  or  piers  and  incombustible  sliding  or  other  doors  or  shutters, 
or  with  metal  frames  and  wired  glass  or  equally  fire-resisting  inclosures, 
subject,  of  course,  to  the  approval  of  the  Building  Department. 

Sec.  62.  The  walls  and  piers  of  all  buildings  shall  lie  properly  and  solidly 
l)onded  together  with  close  joints  filled  with  mortiir.  Thct-  shall  l>e  built 
to  a  line  and  be  carried  up  plumb  and  straight. 
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Sec.  63.  The  walls  of  each  story  shall  be  built  up  the  full  thickness  to  the 
top  of  the  beams  above. 

Sec.  64.  Walls  or  piers,  or  parts  of  walls  and  piers,  shall  not  be  built  in 
freezing  weather,  unless  the  brick  and  mortar  be  heated. 

Sec.  65.  When  walls  are  more  than  25  feet  apart,  4  inches  shall  be  added 
for  every  succeeding  interval  of  10  feet  or  part  thereof  of  increase  of  distance 
between  them  without  intermediate  division  walls  or  rows  of  column  and 
girder  supports. 

Sec.  66.  When  any  horizontal  section  of  wall  shows  more  than  25  per  cent 
reduction  of  area  on  account  of  flues,  openings,  and  recesses,  4  inches  shall 
be  added  for  every  succeeding  interval  of  10  per  cent  or  part  thereof  of 
reduction,  provided  that,  in  walls  of  uniform  thickness,  such  reduction  does 
not  exceed  55  per  cent  of  the  whole,  or,  in  masonry  pier  construction,  not 
more  than  70  per  cent  for  each  bay. 

Sec.  67.  When  the  floors  of  a  building  of  an  established  height  are  to  be 
loaded  heavier  than  the  maximum  given  in  the  tables  of  permissible  loads, 
the  thickness  of  walls  shall  be  proportionately  increased. 

Sec.  68.  All  buildings  over  100  feet  in  depth,  without  a  cross-wall  or  proper 
piers  or  buttresses,  shall  have  the  side  or  bearing  walls  Increased  4  inches 
more  than  is  actually  required  for  load  sustaining. 

Sec.  69.  All  party  or  division  walls  of  a  less  thickness  than  12  inches  shall 
be  corbeled,  not  less  than  3  inches  on  sides,  to  receive  the  floor  joists;  or 
instead  of  corbeling,  approved  malleable  iron  or  steel  joist-hangers  may 
be  used. 

Sec.  70.  Where  it  appears  that  extra  or  additional  stress  shall  come  upon 
any  wall  or  pier  extra  provision  shall  be  made  for  carrying  the  same  by 
additional  thickness  of  walls,  or  additional  size  of  pier,  or  the  addition  of 
proper  pilasters. 

Sec.  71.  The  inside  4  iiiches  of  any  wall  may  be  built  of  hard-burnt  hollow 
brick,  properly  tied  and  bonded  by  means  of  full  header  courses  every 
sixth  course  into  the  walls,  and  of  the  dimension  of  the  ordinary  bricks. 

Sec.  72.  Where  hollow  tiles  are  used  as  lining  or  furring  for  walls  they 
shall  not  be  included  in  the  measurement  of  the  thickness  of  such  walls. 
But  where  terra  cotta  blocks  are  so  used  they  shall  be  allowed  their  pro- 
portionate value  in  carrying  loads. 

Sec.  73.  In  all  walls  that  are  built  hollow  or  in  two  sections  the  same  quan- 
tity of  stone,  brick,  or  concrete  shall  l>e  used  in  their  construction  as  if 
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I&nt  solid,  03  iji  this  Code  provided,  and  no  hoUow  « 

ess  the  purta  of  samo  are  connecl4)<i  by  proper  ties,  either  o 

o.,u...    or  iron,  placed  not  over  2-i  inches  apart. 

a.  I  rcce^  or  chase  for  wat«r,  soil,  Hleuru,  or  other  pipes  shall  be 

lad  any  exterior  or  in  ^ay  other  bearing  wall  to  more  than  one-tlilnJ 

cl         ve  thicknc^,  and  the  recesses  around  said  pipe  or  pipes  shall 

Ln^  luled  with  eolid  masonry,  or  plastic  incombustilile  material,  after  the 

pipes  arc  In  place,  for  the  space  of  1  foot  at  the  top  and  bottom  of  each 

story.     No  recesses  shall  be  made  in  any  exterior  or  other  bearing  walJ 

less  than   12  inches  thick,  o"-*   ""  '■""•inuous  vertical  recess  other  than 

Sues  in  slacks  shall  be  nearer  Lo  any  other  recess. 

:.  75.  No  channeling  shall  be  done  in  walls  which  are  less  than  12  inches 
thick  except  for  amall  gas  pipeii  ond  wire  conduits.  Recesses  for  stair- 
ways or  elevators  may  be  left  in  the  foundation  or  cellar  walla  of  all  builil- 
ingH,  but  in  no  cose  shall  the  walls  bo  of  less  thickness  than  the  walls 
of  the  third  story,  unless  reinforced  by  adililionul  piers  with  iron  or  steel 
girders  or  iron  and  xloel  columns  and  ginlers.  securely  anchored  to  walls 
on  each  side. 

UNo  horizontal  chase  shall  be  more  than  4  feet  in  continuoos  length,  un- 
less the  wall  iie  made  proportionately  thicker. 

Sec.  76.  All  structures  exposed  to  wind  shall  be  designed  to  resist  a  horizon- 
tal wind  pressure  of  thirty  pounds  for  every  s([uare  foot  of  surface  thus 
exposed,  from  the  ground  t«  the  top  of  same  including  the  roof,  in  any 
direction.  In  no  case  shall  the  overturning  moment  due  to  wind  pres- 
sure exceed  75  per  cent  of  the  moment  of  stability  of  the  structure.  In 
all  structures  ex|H)Scd  to  wind,  if  the  resisting  moments  of  the  ordinary 
materials  of  construction,  such  as  masonry,  partitions,  floors,  and  con- 
nections, arc  not  sufticient  to  resist  the  moment  of  distortion  due  to  wind 
pressure,  taken  in  any  direction  on  any  part  of  the  structure,  additional 
bracing  shall  be  introduced  to  make  up  the  difference  in  the  moments. 
^In  calculations  for  wind  bracing,  the  working  stresses  set  forth  in  thit 
Code  may  be  increased  by  50  per  cent.  In  buildings  under  100  feet  in 
height,  provided  the  height  does  not  exceed  four  times  the  average  width 
of  tlio  base,  the  wind  pressure  may  be  disregarded. 

Sec.  77.  It  shall  be  unlawful  to  erect,  construct,  or  build  any  rear,  front, 
party,  division,  or  partition  masonry  wall  upon  wooden  girders,  rafters, 
or  lintels,  or  to  support  any  such  wall  by  any  wooden  support  whatever; 
but  all  such  supports  shall  be  of  iron,  brick,  or  stone  and  shall  rest  on 
sufficient  stone  or  metal  bearing  blocks,  and  all  metal  supports  shall  be 
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kept  rustless  by  being  well   cemented,   painted,   or  otherwise   protected 
from   moisture. 

Sec.  78.  Openings  for  doors  and  windows  in  all  buildings  shall  have  good 
and  sufficient  arches  of  stone,  bn'ck,  terra  cotta,  or  concrete,  well  built 
and  keyed  with  good  and  sufficient  abutments;  or  lintels  of  stone,  iron  or 
steel,  terra  cotta,  or  concrete  of  sufficient  strength,  which  shall  have  a 
bearing  at  each  end  of  not  less  than  5  inches  on  the  wall. 

Sec.  79.  All  masonry  arches  shall  be  capable  of  sustaining  the  weight  and 
pressure  which  they  are  designed  to  carry,  and  the  stress  at  any  point 
shall  not  exceed  the  working  stress  for  the  material  used,  as  given  in  this 
Code. 

Sec.  80.     Tie  rods  shall  Imj  used  where  necessary  to  secure  stability. 

Sec.  81.  Walls  heretofore  built  or  used  as  party  walls,  whose  thickness  at 
the  time  of  their  erection  was  in  accordance  with  the  rc(iuirements  of  the 
then  existing  laws,  but  which  are  not  in  accordance  with  the  requirements 
of  this  Code,  may  be  used,  if  in  good  condition,  for  the  ordinary  functions  of 
party  walls,  provided  the  height  of  the  same  be  not  increased  and  that 
the  load  be  not  more  than  they  can  safely  carry.  In  case  additional  height 
or  load-carrying  is  required,  then  the  said  party  wall  or  any  other  wall 
shall  be  properly  strengthened,  reinforced,  or  braced  by  additional  thick- 
ness, columns,  or  other  approved  method. 

Sec.  82.  Any  building,  the  erection  of  which  was  commenced  in  accord- 
ance with  specifications  and  plans  submitted  to  and  approved  by  the 
Uuilding  Department  prior  to  the  passage  of  this  Code,  if  properly  con- 
structed— with  a  reasonable  factor  of  safety,  though  it  l)e  not  as  great  a 
one  as  is  contemplated  l)y  this  Coile — and  in  safe  condition,  may  be  com- 
pleted, or  built  upon  in  accordance  with  the  requirements  of  the  law, 
as  to  thickness  of  walls,  in  force  at  the  time  when  such  specifications  and 
plans  were  approved.  The  Building  Department  is  to  be  the  sole  judge 
as  to  what  may  or  may  not  be  done  in  such  contingency. 

Sec.  83.  In  no  case  shall  any  wall  or  walls  of  any  building  be  carried  up 
more  than  one  story  in  advance  of  any  other  wall,  except  by  permission 
of  the  Uuilding  Department.  And  this  prohibition  shall  include  the 
inclosure  walls  for  skeleton  buildings. 

Sec.  84.  All  exterior  piers  shall  be  anchored  to  the  beams  or  girders  on  the 
level  of  each  tier. 

Skc.  85.  All  exterior  piers,  except  of  fireproof  buildings,  on  the  lot  line,  and 
division  and  party  walls  over  15  feet  high,  shall  have  parapet  or  coping 
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walls,  carried  at  least  lH  inohes  above  the  roof,  aud  shall  be  co|ie(I 
combuiftible  muteriHi.  The  front  and  rear  walls,  if  facing  on  the  GLreet,  alley, 
ur  open  apace,  may  liuvc  tbe  parapet  wall  omitted.  Open  baluiitrades  shall 
not  bo  placed  aljove  the  cornice  line  of  any  building  unless  they  are  built 
of  incombuatible  material,  nor  shall  the  top  rail  of  such  balustrudes  be  over 
5  feet  above  the  root  line.  Parapet  walls  and  party  or  diviiiioa  walla  shall 
extend  at  least  2  feet  above  flat  roofs. 

Sec.  86.     In  all  walls  furred   with  wood  the  brick  work  bctweeo  the  eiuit 
of  the  wood  beams  shall  project  tbe  thickness  of  the  furring  beyond  tlw 
inner  face  of  the  wall  for  the  full  depth  of  the  beams, 
8bc.  87.    Tbe  height  of  stories  for  all  given  thicknesses  of  walls  except  by 
special  permit,  shall  not  exceed  the  following: 

First  story 10  feet  in  the  clear 

Second  story. , . . H  feet  in  the  clear 

Third  story 12  feet  in  the  clear 

Fourth  and  upper  storieci II  feet  in  the  clear 

l[And  if  any  story  exceeds  the  foregoing  heights,  the  walls  of  any  such 
Btory  and  all  walls  below  that  story  shall  be  increased  proportionately. 

Seo.  8.S.  Stone,  cement  lilocJi,  or  terra  coltn  facing  shall  be  not  les.*  than  4 
inches  in  thickness  at  any  place,  and  shall  be  securely  anchored  to  tlw 
brick  backing  at  least  every  2  feet  vertically  and  horizontally.  The  facing 
walla  shall  not  be  counted  as  a  part  of  the  thickness  of  brick  walla,  unless 
the  average  thickness  of  facing  is  thoroughly  bonded  into  the  walla,  in  which 
case  one-half  the  average  thickness  of  facing  shall  lie  allowed  In  calculating 
thickness  of  wall. 

8kc.  so.  S-inch  curtain  walls  of  brick,  hollow  tile,  or  concrete  will  be  allowed 
in  alt  steel  framed  buildings  (except  in  party  walla)  between  piers  or  steel 
columns  16  feet  on  centers  and  not  over  12  feet  high.  Party  walla  in  such 
buildings  must  not  be  less  than  12  inches  thick  at  anyatory. 

Sec.  90.  In  all  apartment  houses,  the  dividing  walls  or  partitions  betweei 
the  apartments  provided  for  each  family,  where  not  separal«d  by  a  hall  or 
stairway,  shall  be  made  of  incombustible  material.  In  the  absence  of 
definite  subdiviatons  between  the  apartments  of  different  families,  eight 
rooms  shall  be  counted  as  the  equivalent  of  one  apartment.  In  all  build- 
ings, not  of  fireproof  construction,  there  shall  be,  for  every  eight  nxims 
in  any  one  story,  dividing  walls — or  partitions  of  incombustible  material 
separating  the  rooms  from  the  contiguous  spaces — solid  walls,  or  walls 
with  openings,  if  the  latter  he  provided  with  self-closing  fire  doors. 
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8bc.  91.  In  double  houses  or  houses  in  block  for  the  dividing  walls  shall 
be  of  brick  or  other  incombustible  material,  extending  from  the  cellar  to 
1  foot  above  the  roof,  and  2  feet  above  flat  roofs,  excepting  in  case  of  steep 
roofs  of  double  houses,  where  division  walls  shall  be  carried  to  under  side 
of  roof  boards. 

Sec.  92.  When  brick  walls  surround  stairways,  elevator  shafts,  shaving 
pits,  and  light  shafts,  they  shall  not  be  less  than  8  inches  thick,  but  no 
such,  or  any  other,  8-inch  wall  shall  be  built  more  than  20  feet  high  without 
lateral  support  or  anchorage. 

Sec.  93.  In  calculating  the  strength  of  isolated  piers  or  divisions  forming 
portiokis  of  walls,  the  least  dimensions  shall  be  considered  in  determining 
the  loads  which  such  piers  may  carry.  If  outside  walls  are  of  pier  con- 
struction, the  piers  shall  be  graded  in  size  according  to  weights  to  be  carried, 
but  not  less  than  16  inches  thick  for  the  upper  story. 

^Such  piers  shall  have  a  width  of  24  inches  for  an  8-foot  bay,  measuring  from 
center  to  center  of  pier,  and  shall  increase  as  the  width  of  the  bay  is  increased. 
Curtains  or  panels  between  piers  shall  be  at  least  8  inches  thick,  and  of 
brick  or  the  equivalent  thereof. 

Sec.  94.  No  isolated  brick  or  other  pier  whose  height  exceeds  ten  times  its 
least  dimensions  shall  be  built,  and  any  such  pier  where  receiving  con- 
centrated loads  shall  have  suitable  bearing  blocks  of  stone,  or  iron,  or 
other  such  solid,  so  proportioned  as  properly  to  distribute  the  load  to 
come  upon  it. 

Sec.  95.  In  case  piers  are  faced  with  pressed  brick  or  other  facing,  they 
shall  be  so  laid  as  to  have  proper  bearings  of  mortar  under  each  course, 
so  that  the  strength  of  the  pier  may  be  fully  maintained  on  all  sides;  the 
central  part  of  the  pier  shall  be  laid  in  Portland  cement. 

fin  blocks  of  frame  houses  the  dividing  partitions,  between  three  houses, 
may  be  built  with  5-inch  studs,  filled  in  solid  with  4  inches  of  brickwork 
laid  in  mortar,  or  with  other  incombustible  material,  carried  to  the  under 
side  of  the  roof  boards.  Such  dividing  partition  shall  rest  on  a  brick, 
concrete,  or  stone  wall  in  the  cellar.  Where  it  is  impractical  to  build  a  par- 
tition with  masonry 'filling,  and  at  the  discretion  of  the  Uuilding  Depart- 
ment, a  4-inch  stud  partition  filled  in  solid  with  mineral  wool,  held  in 
position  by  blocks  every  3  feet  in  height,  and  plastered  on  both  sides  with 
hard  plaster  on  metal  lathing,  may  be  used  for  a  fire-retarding  dividing 
partition.  In  blocks  of  more  than  three  houses  there  shall  be  a  solid  brick, 
or  other  fire  wall  extending  above  the  roofs,  as  described  for  fire  walls, 
at  every  third  house. 


889 


n  Uie  fir«  or  purl.y  walla  of  liuildinRs  shnll  iii  c 

ilth,  or  10  (eel  in  height,  and  ubove  oitcli  such  opening  t 

:urtaiii  wull,  between   the  tup  lA  the  opeuing  and  the  ce 

ICHut  3  feet.     The  (ipeninR  shdl   be  provitled   with  approved 

Uliu    Dlr-closing.  stiindurd  fireproof  doors  on   Irath  eidos  of  the  wall 

.1  auch  openings  may  only  lie  made  in  completed  huildinga  with  the  pei^ 

iiaion  of  the  Building  Depurtmcot. 

i.     Public  stair-halls  in  apartment  blocks  or  tenement  buildings  aball 

inrlused  by  brick  walls  or  walla  of  incombustible  materials  of  ei|uitl 


nd 


separate  apartmenta  or  tene* 
[  no  transoms  shall  1>e  allowed. 
ho  street  and  be  inclosed  at  the 
ire  doont  to  tho  apartments  or 
have  iin  a1>solut«ly  clear,  direct. 


!- resisting   capaci 
n     te  shall  be  by  s  id 

riucn  fireproof  stairs  c.         cad  diretu. 
street  level  with  similar  fire  walla  n 
Htorcj  oil  the  first  floor,  tho  object  l^ing 
id  fireproof  exit  from  the  top  story  to  the  street. 

In  every  building  hereafter  orect«tl  o  idtered,  all  walls  or  partitions 
'ming  interior  light  or  vent  shafts,  shad  \>a  eonstructeil  of  brick  or  of 
aor  incombustible  materials,  except  that  where  approved  by  the  Building 
■psrtmeiit,  in  inferior  buildings  in  outer  limits,  they  may  bo  eao- 

tructed  of  4-inch  studs,  filled  in  solli  ;h  fireproofing  muteriai  or  plas- 
tered on  both  sides  on  metal  lathing  and  always  with  masonry  fire  stops 
at  each  floor,  and  shall  extend  2  feet  above  the  roof. 
Sec.  97.  The  windows  in  said  shafts  shall  have  metal  frames  and  sash, 
und  wire  glass.  Ceiling  lights  under  shafts  shall  have  wire  gloss  in  metal 
frames.  Where  shafts  start  above  the  first  floor,  they  shall  be  supported 
by  steel  or  concrete  Itcanis. 
Sec.  9S.  Walls  of  dumb-waiters,  clothes  chutes,  or  other  similar  shafts  must 
be  built  of  or  lined  with  incombustible  material  as  directed  for  light  and 
vent  shafts  and  shall  be  provided  with  an  approved  metal-clud  door  at 
each  opening. 
Sec.  99.  All  receptacles  for  ashes,  garbage,  waste  paper,  etc,,  shall  be  of 
galvanized  iron,  brick  or  other  Incombustible  material.  When  the  ash 
or  other  such  pit  is  localcd  in  a  basement  or  cellar,  it  shall  have  brick 
wall.s  at  least  8  inches  in  tliickness,  and,  if  the  floor  over  the  same  is  of 
wood,  such  pit  shall  be  covere  I  over  with  either  brick,  tile-arching,  stone. 
or  concrete,  not  leas  than  4  Inches  thick  with  4  inches  of  air  space  bet»-een 
the  covering  of  pit  and  the  ceiling,  except  for  pits  built  directly  under 
the  trirnmer  arches  of  hearths. 

TNo  person  shall  store  ashes  on  a  wooden  floor  or  in  close  proximity  to 
aav  woodwork  whatever. 
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Sec.  100.  Bake  ovens  shall  rest  on  solid  foundations  or  steel  beams;  the 
sides  and  ends  shall  be  at  least  2  feet  from  any  woodwork  and  the  crown 
or  arch  at  least  4  feet  from  ceilings  that  have  wood  joists.  The  hearth 
in  front  of  all  bake  ovens  shall  extend  at  least  3}  feet  beyond  the  face 
thereof  and  all  woodwork  over  ovens  shall  be  protected  by  plastering  or 
by  metal. 

Sec.  101.  Shaving  pits  in  all  factories  where  woodworking  machinery  is 
used  shall  be  constructed  of  brick,  stone,  or  other  incombustible  material 
and  shall  be  separated  from  the  boiler  room  by  standard  fire  doors  with 
bottom  sill  at  least  12  inches  above  the  floor  of  the  boiler  room.  All  such 
factories  shall  have  metal  chutes  leading  to  said  shaving  pits  from  each 
wood-working  machine. 

Sec.  102.  Dry  kilns  shall  be  constructed  of  brick  or  of  other  incombustible 
materials. 

Sec.  103.  All  smoke  houses  shall  Ix;  of  fireproof  construction,  with  brick 
walls,  iron  doors,  and  brick  or  metal  roof. 

HAn  iron  guard  shall  be  placed  over  and  not  less  than  3  feet  above  the 
grate,  and  the  hanging  rails  shall  be  of  iron  and  an  iron  grating  shall  be 
placed  under  the  first  row  of  hanging  rails,  and  be  not  less  than  8  feet  above 
the  floor  of  the  fire-pit. 

IfThe  walls  of  all  smoke  houses  shall  l)e  built  at  least  3  feet  higher  than 
the  roof  of  the  building  in  which  they  are  located,  and  shall  be  not  less 
than  12  inches  in  thickness  and  be  coped  with  stone  or  its  equivalent. 

Sec.  104.  All  walls,  ceilings,  and  partitions  inclosing  drying  rooms,  when 
not  made  of  fireproof  material,  shall  be  wire-lathed  and  plastered,  or 
covered  with  metal,  tile,  or  other  hard  incombustible  material. 
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LERS,  OVENS,  AND  HEATINQ  APPARATUS 


;.   105.     All    boilers,    furniices.    tircpkoe^^,    ovens,    and    all    otiier    beiiling 
appuratu9  mentioned  in    '  *      '  'laU  be  properly  connecled  with  a 

},  uhiiQDey,  or  stack  at  thin  the  shortest  diatunce  possible. 

EC.  106.  Approved  temp  ,ry  laterii  for  use  during  the  ereetion  o(  build- 
ings shall  bo  placed  upon  n.  hiyer  of  brick  or  a  bed  of  aiind  4  inches  thick 
Hith  legs  roiting  on  brick,  and  ehall  not  be  set  withia  5  feet  of  any  wood- 
work and  shall  be  protccte<I  with  u  sheet-iron  pan  underneath,  projecting 
ut  least  0  inches  beyond  the  sides  of  the  hcuter. 

Sec.  107.  No  brick-set  boiler  for  the  generation  of  hot  water,  or  steam  for 
heating  or  power,  or  a:iy  portable  power  boiler  or  engine  over  10  horse- 
power, shall  l»e  placed  on  any  wood  or  combustible  beam  or  floor. 

Sec.  108.  Wood  or  combustible  floor  and  lieams  under  and  not  less  than 
3  feet  in  front  and  1  foot  on  the  sides  of  all  portable  boilers  shall  be  pro- 
tected by  a  suitable  brick  foundation  of  not  less  than  two  courses  of  brick 
well  laid  in  mortar  on  sheet  iron  or  asbestos  board;  the  said  sheet  iron  or 
asbestos  shall  extend  at  least  24  inches  outside  of  the  foundation  at  the 
siiles  and  front.  Bearing  lines  of  brick,  laid  on  flat  with  air  spaces  between 
them,  shall  l>e  placed  on  the  foundation  to  support  a  cast-iron  ash  pan 
of  suitable  thickness  on  which  the  base  of  the  boiler  shall  be  placed,  and 
shall  have  a  flange,  turned  up  in  the  front  and  on  the  sides,  i  inches  high. 
Said  pan  shall  be  in  width  not  less  than  the  base  of  the  boiler,  and  shall 
e.'ctend  at  least  3  feet  in  front  of  it. 

Hlf  a  boiler  is  supported  on  a  cast-iron  base,  with  the  bottom  of  required 
thickness  for  an  ash  pan,  and  is  placed  on  bearing  lines  of  brick  in  the 
Siime  manner  as  specified  for  an  ash  pan,  the  ash  pan  shall  be  placed  in 
front  of  the  said  base  and  shall  not  be  required  to  extend  under  iL 
^All  wood  ceilings  and  beams  over  and  up  to  a  distance  of  not  less  than 
■1  feet  of  all  boilers  shall  be  shielded  with  plaster  on  metal -suspended 
ceiling  or  other  equally  good  protection.  The  distance  from  the  top  ot 
the  boiler  to  said  shield  shall  l)e  not  less  than  12  inches. 
IBrick  or  other  fireproof  walb  shall  surround  the  boiler  room. 
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Sec.  109.  Boiler  and  fuel  rooms  and  smoke  houses,  which  may  hereafter 
be  constructed,  shall  be  located  not  less  than  8  feet  distant  from  any  other 
building  and  shall  he  built  throughout  of  incombustible  material.  All 
openings  to  such  boiler  and  fuel  rooms  and  smoke  houses,  if  same  are 
located  within  30  feet  of  any  other  building,  shall  have  shutters  and  doors 
of  metal  or  wood  covered  with  metal  on  both  sides  and  edges. 

^No  boiler  for  the  generation  of  more  than  10  horse-power  shall  be  placed 
in  any  frame  building.  If  existing  boiler  rooms  are  within  dangerous 
distance  (30  feet  for  250  H.  P.,  and  20  feet  for  75  H.  P.,  and  8  feet  for 
10  H.  P.)  of  other  buildings,  then  those  boiler  or  fuel  or  smoke  rooms, 
must  at  once  be  made  fireproof. 

t  Boiler  and  fuel  rooms  when  constructed  in  buildings,  shall  be  separately 
inclosed  in  brick  walls  so  arranged  that  all  openings  between  them  and 
other  parts  of  the  building  will  be  securely  closed  with  automatically 
closing  fire  doors  and  it  will  be  a  punishable  offense  to  ever  block  or  fasten 
any  such  or  other  automatically  or  self-closing  fire  door  open. 

Sec.  110.  If  any  question  should  arise  relating  to  boiler  rooms,  fuel  rooms, 
and  rooms  containing  gas  or  gasoline  engines,  for  which  there  is  no  pro- 
vision in  this  Code,  the  Building  Department  shall  have,  as  in  all  other 
cases  of  doubt,  luck  of  specific  requirements  or  conflicting  requirements, 
full  power  to  act,  and  its  decision  in  the  matter  shall  be  of  the  same  effect 
as  if  that  special  requirement  were  contained  in  this  Code,  and  the  same 
will  be  made  thereto  as  an  amendment. 

Sec.  111.  All  brick-set,  hot-air  furnaces  shall  have  two  covers,  with  an  air 
space  of  at  least  4  inches  between  them;  the  inner  cover  of  the  hot-air 
chamber  shall  be  either  a  brick  arch  or  two  courses  of  brick  laid  on  galvan- 
iased  iron  or  tin,  supported  on  iron  bars;  the  outside  cover,  which  is  the  top 
of  the  furnace,  shall  be  made  of  brick  or  metal  supported  on  iron  bars  and 
so  constructed  as  to  be  perfectly  tight,  and  shall  be  not  less  than  12  inches 
below  any  combustible  ceiling  or  floor  beams,  that,  in  turn,  must  be  pro- 
tected with  plaster  on  wire  lath  or  sheet  asbestos  and  for  a  space  at  least 
3  feet  larger  than  the  furnace. 

^The  walls  of  the  furnace  shall  be  built  hollow  in  the  following  manner: 
one  inner  and  one  outer  wall,  each  4  inches  in  thickness,  properly  bonded 
together  with  an  air  space  of  not  less  than  2  inches  between  them. 

Sec.  112.  All  portable  hot-air  furnaces  shall  have  a  double  cased  jacket  of 
not  less  than  No.  20  iron  from  the  base  to  the  top  of  casting,  with  an  air 
space  of  at  least  1  inch  Ixjtween,  Jind  shall  l)e  placed  at  least  2  feet  from 
any  wood  or  combustible  partition  or  ceiling  and  these  protected  by  a 
metal  or  asl)estos  or  o(|uivalent  shield. 
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are  under  all  portable  (uraucns  shall  be  protected  by  two  courses  | 
.  nn(  ork  well  laid  in  mortar  on  sheet  iron.  Said  brick  work  ehaU  1 
i^xtend  at  Ictiat  2  feet  Iteyond  the  furnace  iu  front  of  the  ash  pun  aD<l  lower  1 
course  bricks  shull  be  spaced  so  as  to  allow  ventilation. 

^  113.  The  cold-air  boxes  of  all  hot-air  furnaces  shall  be  made  of  metal,  I 
brick,  or  other  incombustible  material,  for  a  distance  at  least  10  fe«t  from  i 
the  furnace,  and  shall  be  so  constructed  as  to  be  kept  free  from  dust,  and  I 
that  they  may  be  cleaned  out,  and  shall  be  kept  clean. 

i  where  hot  water,  steuin,  hot  air,  or  other  heating  ap~ 
plianccB  or  furnaces  are  bei — "~-  ~' 1  in  any  building,  or  fluea  or  fire- 
places are  changed  or  cnlar^  e  shall  first  be  given  to  the  Build- 
ing  Department  by  the  person  or  perauiis  placing  the  said  furnace  or  fur- 
naces in  said  building,  or  by  the  contractor  or  superintendent  of  said 
work,  that  proper  inspection  be  made  and  permit  issued. 

Sbc.  115.  Where  a  kitchen  range  ia  placed  within  6  iucbes  of  a  wood  wain- 
scot or  wood  partition,  the  said  woodwork  shall  I>g  sbieldeii  with  metal, 
asbestos,  or  equivalent  protection  from  the  floor  to  the  height  of  not  less 
than  2  feet  higher  than  the  range. 

^All  ranges  on  wood  or  combustible  floors  and  l>eams,  that  are  not  sup- 
ported on  lejEs  and  have  asli  pans  '.i  inches  or  more  above  their  base,  shall 
l>e  set  on  zinc,  brick,  or  eement  foundations. 
INo  ran^e  shall  be  placed  .igainst  a  furred  wall. 

^All  wood  ceilings  over  all  large  ranges  such  as  in  hotels  and  restaurants 
etc.,  shall  l>e  fcuarded  by  metal  hoods  placed  at  least  'J  inches  l>elow  the 
ceiling. 

^A  ventilating  pipe  connected  witii  a  hood  over  a  range  shall  be  at  least 
9  inches  from  all  lath  and  plaster  or  woodwork  and  shielded.  If  the  pipe 
is  less  than  9  iiiches  from  lath  and  plaster  and  woodwork,  then  the  pipe 
shall  be  covered  with  i  inch  of  as)>esto8  plaster  or  other  incombustible 
covering.  No  ventilating  pipe  connected  uilh  a  hood  over  a  range  shall 
pass  through  any  floor  unless  protected. 

Sec.  IIG.  Laundry  stoves  on  wood  or  combustible  floors  shall  have  zinc 
or  a  course  of  brick,  laid  on  metal,  on  the  floor  under  and  extended  21 
inches  on  all  Kiiles  of  them.  All  stoves  for  cooking  and  heating  purposes 
sliall  lie  properly  supporteil  on  iron  legs  resting  on  the  floor  1  foot  from 
all  lath  and  plaster  or  2  feet  from  woodwork;  if  the  lath  and  piaster  or 
woodwoik  are  properly  protected  byamct.il  or  as1)Cstos  shield,  then  the  dis- 
tance shall  1>e  not  less  than  I  foot.  A  melal  shield  shall  be  placed  under  and 
12  inches  in  front  of  the  ojjIi  pan  of  all  stoves  that  arc  placed  on  wood  floors. 
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Sec.  117.  All  low  gas  stoves  shall  be  placed  on  iron  stands,  or  the  burners 
shall  be  at  least  6  inches  above  the  base  of  the  stove,  and  metal  guard 
plates  placed  4  inches  below  the  burners  and  all  woodwork  imder  them 
shall  be  covered  with  metal.  Open  gas  stoves  shall  be  isolated  in  the 
same  manner  as  provided  for  stoves;  if  properly  air  insulated  within  them- 
selves, they  shall  be  placed  2  feet  distant  from  all  unprotected  woodwork, 
or  1  foot  from  plastered  stud  partitions. 

f  The  use  of  gas  burners  or  heaters,  located  in  a  floor  system  under  an 
open  register,  or  on  the  outside  of  the  firepot  of  any  hot-air  furnace,  in 
which  the  products  of  combustion  are  allowed  to  escape  into  a  room  is 
hereby  prohibited,  and  all  such  burners  or  heaters  so  located  shall  be 
removed  within  forty  days  after  the  passage  of  this  Code.  All  gas  ranges 
and  gas  stoves  shall  have  vent  pipes  of  suitable  size,  connected  with  flue. 

Sec.  118.  No  gas  log,  gas  grate,  or  other  gas  fireplace  heater  shall  be  in- 
stalled in  any  building  except  in  a  brick  fireplace  connected  with  a  chim- 
ney flue.  No  gas  light  or  other  burner  shall  be  nearer  than  2  feet  to  any 
wood  or  plaster  on  wood  ceiling  unless  the  burner  is  shielded  with  suit- 
able mica  or  other  deflector,  and  in  no  case  will  a  wall  bracket  for  gas 
or  oil  or  other  flame  light  Ihj  permitted  less  than  2  feet  away  from  the 
window  or  external  door,  and  all  such  brackets,  anywhere,  must  have 
the  gas  flame  at  least  12  inches  distant  from  wall. 

Sec.  119.  All  core  and  annealing  ovens,  or  any  portable  smelting  furnaces, 
shall  l)e  set  on  incombustible  hearths  with  an  air  space  of  at  least  />  inches 
between  hearths  and  the  bottom  of  such  ovens  or  furnaces.  The  con- 
struction of  hearths  and  protection  of  surrounding  woodwork  shall  be 
the  same  as  prescriljed  for  portable  boilers  or  hot-air  furnaces. 
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CHAPTER  XI 


STOVE  AND  SMOKE  PIPES 


c.   120.     All  atoiir 

ir  i>rii.'k  li»i-air  (lues  ui 

1  slmriH  sliull  l>e  lioed  wiUi 

galvanized  iron,  o 

liurut  rlay  pipes,  tir  c 

mciit«ii  with  a  heat-proof, 

erne  king   cement. 

-  than  9  inches  t<i  imy 
ly   woodwork. 


Sbc.   121.     No  wood  easing,  riirring,  or  luth  .shull  be  pluccil  ugainst 
flny  smoke  flue  or  metal  pi|)e  used  to  convey  hot  air  or  Hteam. 

8b(7.   132.     No  stove  pipe  shall  l>e   placed 
and  plaster  or  board   partition,   ceiling, 

l[Smokc  pipea  of  large  laundry  stovoB,  of  larjje  cooking  atovos,  anil  of 
nuce.?  sliiiU  not  be  less  than  15  inches  from  any  woodwork,  unlne 
ore  properly  guarded  by  mctnl  shields;  if  no  gujiriled,  such  pipps  nIiuH 
\k-  lesd  than  '.)  inches  clistunt. 

Bec.  123,  jVo  smoke  pipe  shall  puss  through  the  wooden  roof  of  any  build- 
ing unless  a  special  permit  lie  first  obtained  from  Ihe  Building  Depart- 
ment for  the  s.ime.  If  a.  permit  is  so  granted,  then  the  roof  throug:h  which 
the  smoke  pipe  p.isses  shall  tie  protected  by  means  of  galvanized  iron 
ventilated  thimlile  of  the  following  dimensions:  In  case  of  a  stove  pip>e. 
the  diitmelcr  of  the  outside  guard  shall  lie  not  less  than  12  inches  and 
tlie  diameter  of  the  inner  guard  8  inches  larger  than  the  amoke  pipe;  trad 
for  all  furnaces  or  where  similar  large  hot  fires  are  used,  the  diameter  of 
the  outsi<)e  guard  shall  be  not  less  than  18  inches  and  the  di&meter  of  tfae 
inner  one,  12  inches  larger  in  diameter  than  pipe.  The  amoke  pipe  thim- 
bles shall  extend  from  the  under  side  of  the  ceiling  or  roof  beams  to  at 
least  9  inches  above  the  roof,  and  they  shall  have  openings  for  ventjiation 
at  the  top  of  the  guards  above  the  roof. 

^Where  a  smoke  pipe  of  a  boiler  passes  through  a  wooden  roof,  the  same 
»hall  l«  guarded  by  :i  ventilated  thimble,  as  before  specified,  36  inchea 
larger  than  the  diameter  of  the  smoke  pipe  of  the  boiler. 

Sec.  124,  Where  smoke  pipes  pass  through  a  wood  or  plastered  partition, 
or  furred  wall,  or  floor,  they  shall  l>c  surrounded  either  by  a  body  of  hard, 
incombustible  material,  measuring  at  least  4  inches  all  around  such  amoke 


i 
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pipe,  or  they  shall  be  surrounded  by  a  double  safety  thimble  of  sheet  metal 
at  least  1  inch  apart,  and  the  entire  thimble  so  constructed  that  there 
will  be  a  circulation  of  air  between  the  two  rings  forming  the  same. 
^No  smoke  pipe  shall  project  through  an  external  wall  unless  connected 

with  a  chimney  or  metal  stack  carried  above  the  roof. 

Sec.  125.  No  stove  or  smoke  pipe  or  any  pipe  conducting  the  products  of 
combustion  from  any  range,  oven,  or  heater  shall  l)e  concealed  in  any 
wood  partition  or  be  placed  nearer  than  9  inches  to  an  unprotected  lath 
and  plaster  or  board  partition,  ceiling,  or  any  woodwork. 

Sec.  126.  Smoke  pipes  of  greater  diameter  than  12  inches  and  less  area 
than  6  square  feet,  must  be  at  least  20  inches  from  any  woodwork,  unless 
the  same  is  properly  protected  by  a  shield,  in  which  case  the  distance 
shall  not  be  less  than  12  inches. 

^Smoke  pipes  of  larger  area  than  6  square  feet  shall  be  kept  at  least  3 
feet  distant  from  any  woodwork,  unless  the  same  is  properly  protected 
by  a  shield,  in  which  case  the  distance  shall  not  be  less  than  18  inches. 

Sec.  127.  The  metal  shields  prescribed  in  the  previous  section  shall  be  at 
least  twice  the  diameter  of  the  pipe  in  width  and  shall  have  a  ventilated 
air  space  of  at  least  1  inch  between  shield  and  woodwork. 

Sec.  128.  Where  pipes  are  used  for  the  distribution  of  hot  air  from  hot-air 
furnaces  in  buildings,  such  pipes  must  be  made  of  metal,  and  double;  the 
space  between  the  two  metal  pipes  shall  be  at  least  }  inch;  such  pipes 
shall  be  made  with  air-tight  joints  and  be  securely  fastened  to  the  parti- 
tions through  which  they  pass;  or,  in  lieu  thereof,  the  pipes  may  be  cov- 
ered with  asbestos  paper,  weighing  not  less  than  14  pounds  per  100  square 
feet;  thoroughly  pasted  to  pipes  and  also  wired  every  2  feet  with  wire  or 
bands;  and  the  studs  and  the  other  woodwork  within  1  inch  of  the  pipe  shall 
be  lined  with  bright  tin;  and  the  pipes  shall  be  covered  with  metal  lathing. 

Sec.  129.  The  openings  in  floors  for  hot-air  registers  shall  be  siurounded 
with  borders  of  incombustible  material,  not  less  than  2  inches  wide, 
and  securely  set  in  place.  The  register  boxes  shall  be  double,  the  distance 
between  the  two  thicknesses  of  tin  being  at  least  1  inch,  or  they  can  be 
single  if  covered  with  asbestos  paper,  and  the  woodwork  lined  with  tin  in  a 
manner  similar  to  that  specified  in  the  preceding  paragraph  for  the  pipes. 
Such  floor  registers  cannot  connect  directly  down  a  pipe  to  the  furnace; 
there  must  be  an  offset  to  catch  dust  and  dirt  and  the  register  must  be 
removable  and  the  chamber  kept  clean. 
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CHAPTER   XII 
CHIMNEYS,  FLUES,  AND  FIREPLACES 

Six^.   ISO.     The  fountlntions  of  chimneys,  (lues,  and  Btaeks.  whether  inside  or    \ 
outeide  of  buildings,  or  whether  coiioeotad  with  the  saLine  or  isnUted, 
sbiill  be  designed  and  l)uilt  In  cunfurtnily  with  the  provisions  relating  to 
foundations  of  buildings. 

llWhcn  the  breiuiC  of  n  chimney  or  fireplace  projects  more  than  ■!  iiivbei  J 
it  shall  be  started  and  built  on  the  same  line  from  the  foundation,  I 

Sic.  131.  All  chimneys  shall  bo  built  of  brick,  stone,  or  other  fireproof 
material.  The  exterior  waits  of  chimneys  shtdl  bo  iit  least  4  inches  thick 
and  constructed  with  a  suitable  flue  lining  of  l«rra  cotta.  or  8  inch  walla 
without  lining  may  be  used. 

Sec.  132,     No  chimney  shall  be  corbeled  from  a  wall  more  than  4  inches  or 

be  huns  from  a  wall  Ips^  than   12  inches  thick  unless  it  projects  equally 
on  each  side  of  the  wall;  nor  shall  a  chimney  rest  upon  any  wooden  floor  or 

Sec.  133.  The  walls  of  all  chimneys  shall  rest  upon  footings  at  or  below 
the  level  of  the  ground,  or  upon  a  continuous  support  of  masonry  or  metal 
extending  to  footing  as  above  stated;  provided,  however,  that  upon  written 
permission  of  the  Building  Department  chimneys  may  be  built  upon  a 
footing  or  flooring  of  masonry  or  concrete  supported  by  iron  beams  which 
have  secure  bearings  on  masonry,  iron,  or  steel  at  both  ends. 
^Where  chimneys  are  supported  by  piers,  the  piers  shall  start  from  the 
foundation. 

^When  a  chimney  is  to  be  cut  off  below,  in  whole  or  in  part,  it  shall  be 
wholly  supported  by  stone,  brick,  iron,  or  steel. 

Sec.  134.  All  existing  chimneys  that  the  Department  deems  dangerous  in 
any  manner  whatever,  shall  be  repaired  and  made  safe  or  taken  down. 

Sec.  135.    No  arooke  flue  shall  be  less  than  8  inches  by  8  inches. 

^All  smoke  flues  shall  be  proportioned  to  the  volume  of  gases  to  paas 
through  the  same. 
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Sec.  136.  Not  more  than  two  stoves  or  two  furnaces  shall  be  connected 
with  an  8-inch  by  8-inch  flue,  nor  more  than  four  stoves  or  three  furnaces 
with  an  8-inch  by  1 2-inch  flue,  and  one  flue  only  may  serve  more  than 
one  story  if  properly  offset  to  prevent  back-drafts. 

Sec.  137.  Where  smoke  pipes  enter  flues,  the  brickwork  must  be  corbeled 
out  to  the  face  of  the  studs;  the  part  thus  corbeled  out  shall  not  be  less 
than  16  inches  by  16  inches,  but  in  no  case  shall  such  corbeling  exceed  the 
thickness  of  the  wall. 

Sec.  138.    Terra-cotta  crocks  shall  be  inserted  for  receiving  all  smoke  pipes. 

Sec.  139.  Tops  of  chimneys  shall  extend  at  least  3  feet  above  flat  roofs, 
and  as  high  as  the  main  ridge  of  pitched  roofs,  except  that  chimneys  at 
or  near  the  ridge  shall  extend  at  least  2  feet  above  the  ridge. 

Sec.  140.  All  flreplaces  and  chimneys  in  stone  or  brick  walls  in  any  building 
hereafter  erected,  except  as  herein  otherwise  provided,  and  any  chinmey 
or  flue  hereafter  altered  or  repaired  without  reference  to  the  purpose 
for  which  they  may  be  used,  shall  have  the  joints  struck  smooth  on  the 
inside,  except  when  lined  on  the  inside  with  a  well-burnt  clay  or  ten  a  cotta 
pipe. 

Sec.  141.  All  flreplaces  shall  be  at  least  24  inches  wide,  and  the  hearth 
shall  extend  at  least  12  inches  l^eyond  the  opening  on  each  side,  and  at 
least  18  inches  in  front. 

Sec.  142.  The  firebacks  of  all  fireplaces  hereafter  erected  shall  not  be  less 
than  8  inches  in  thickness  of  solid  brickwork,  nor  less  than  12  inches  if 
of  stone. 

Sec.  143.  When  a  grate  is  set  in  a  fireplace  a  lining  of  firebrick,  at  least 
2  inches  in  thickness,  shall  l>e  added  to  the  fireback,  unless  soap  stone, 
tile,  or  cast  iron  is  used. 

Sec.  144.  The  walls  of  all  high-pressure  boiler  flues  shall  not  be  less  than 
12  inches  thick  and  the  inside  4  inches  of  such  walls  shall  be  firebrick 
laid  in  fire  mortar,  for  a  distance  of  25  feet  from  the  source  of  heat. 

Sec.  145.  All  smoke  flues  of  smelting  furnaces  or  of  steam  boilers,  or  other 
apparatiis  which  heat  the  flues  to  a  very  high  temperature,  shall  be  built 
with  double  walls  of  suitable  thickness  and  with  an  air  space  between  the 
walls;  the  inside  4  inches  of  the  flues  shall  \ye  of  firebrick  laid  in  fire 
mortar,  for  a  distance  of  not  less  than  25  feet  from  the  source  of  heat. 

Sec.  146.  For  any  now-existing  brick  building  where  it  becomes  necessary 
to  provide  a  smoke  flue  of  larger  size  than  any  flue  within  the  building, 
mich  flue  mav  be  placed  on  the  outside  of  the  buildinKt  and  be  made  round 
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I  of  sheet  metal  not  less  tbaii  ^  of  an  inch  in  thickness,  properly 

!d  together  ut  uU  joints  und  carrieil  up  to  a  height  not  less  than  10 

"bovc  tiho  roof,  a,nti  lie  jH'operly  braced  at  intervals  for  ile  entire  length 

lat  iron  IihikU  aeciired  with  expansion  fiolts  to  the  wall,  leaving  a 

«  air  space  of  not  lesd  than  4  inches  betivecii  the  outside  of  the  metal 

uue  and  the  brick  n-all  of  the  building,  and  have  a  clean-out  door  at  the 

bottom.     This  metal   flue  shall   rest  on  a  suitable  cast  iron   bnse  nt   the 

bottom,  supported  on  a  suitable  foundation  of  masonry. 

147.  Iron  cupola  chimneys  of  foundries  shall  extend  at  leusl  10  feet 
ibovo  the  highest  point  of  any  — '  — :•!-.■_  ^  radius  of  50  feet  of  such  cupola, 

'  l>c  covered  on  top  with  a  ..  iicttinK  and  cupped  mth  n  suit- 

spark  arrester. 
Vo  woodwork  shall  bo  placed  within  2  feet  of  tlie  cupola. 

148.  All  fireplaces  and  chimney  breasts,  whether  intended  for  ordinaiy 
epiuce  uses  or  not,  shall  have  trimmer  arches  to  support  hearths,  and 

QO  woodwork  shall  be  used  under  such  arches. 

^The  said  arches  shall  be  at  least  IS  inches  in  width,  measured  from  the 
B  of  the  chimney  breast,  and  they  shall  be  conatructed  of  briek,  atone, 

burnt  clay,  or  concrete. 

1[The  length  of  a  trimmer  arch  bTiaH  not  be  less  than  the  width  of  the 

chimney  breast. 

HWood  centers  under  trimmer  arches  shall  Iw  removed  before  plastering 

the  ceiling  underneath. 
Sec,  149.     If  a  heater  is  placed  in  a  fireplace,  then  the  hearth  shall  be  C  inches 

wider  than  the  full  width  of  the  heater. 

^All  fireplaces  in  which  heaters  are  placed  shall  have  incombustible  mantels. 
Sec.  150.     No  wood  mantel  or  other  woodwork  shall  be  exposed  back  of  a 

summer  piece;  the  iron  work  of  the  summer  piece  shall  be  placed  against 

the  brick  or  stonework  of  the  fireplace. 
Sec.  151.    No  fireplace  shall  be  closed  with  a  wood  fireboard. 


CHAPTER   Xril 
FRAME  BUILDINQS  AND  BRICK-AND-FRAME  BUILDINGS 

Sec.  152.  A  frame  building  shall  be  taken  to  mean  a  building  or  structure 
of  which  the  exterior  walls  shall  be  constructed  of  wood.  Buildings 
sheathed  with  board  and  partially  or  entirely  veneered  on  the  out- 
side with  4  inches  of  brickwork  or  other  masonry  shall  be  deemed 
frame  buildings.  Wood  frames  covered  with  metal  shall  be  deemed  frame 
buildings. 

Sec.  153.  Separate  frame  buildings  other  than  tenement  houses  shall  be 
located  or  built  not  less  than  2  feet  from  the  line  of  the  lot  upon  which  the 
same  is  located,  when  such  building  is  one  story  in  height,  and  at  least  3 
feet  from  said  lot  line  for  buildings  two  stories  in  height,  and  at  least  4 
feet  from  said  lot  line  for  buildings  three  stones  in  hpight. 

Sec.  154.  No  frame  building  shall  be  hereafter  erected  or  altered  over 
three  stories  in  height  or  to  be  occupied  by  more  than  six  families.  But 
nothing  herein  shall  Ixi  taken  to  prevent  the  construction  of  blocks  of  frame 
buildings  separated  by  fire  walls  as  specified  in  this  Code. 

Sec.  155.  In  all  frame  dwellings  hereafter  erected,  that  arc  three  stories  in 
height,  the  outside  or  inclosing  studs  shall  be  not  less  than  2  inches  by  6 
inches,  or  its  equivalent  in  strength;  and  where  the  height  of  outside  walls 
is  not  more  than  27  feet,  4  inches  wide  studding  may  be  used,  provided 
a  4-inch  by  6-inch  girt  is  introduced  at  the  level  of  the  first  story  ceiling. 

Sec.  156.  In  all  frame  buildings  that  exceed  24  feet  in  depth,  there  shall  be 
a  middle  post  on  each  side  4  inches  by  6  inches  in  one  continuous  length, 
and  if  buildings  exceed  20  feet  in  width,  there  shall  also  }>c  a  post  the  same 
as  above. 

Sec.  157.  All  beams,  girders,  columns,  trusses,  and  other  structural  members 
shall  be  proportioned  of  sufficient  strength  to  sustain  the  load  to  be  sup- 
ported. In  all  cases  suitable  provisions  shall  be  made  to  take  up  and 
properly  distribute  the  stresses  due  to  concentrated  or  eccentric  loading, 
and  also  to  prevent  danger  from  horizontal  or  vertical  deflection  or  the 
buckling  or  shear  of  members. 
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t  BpBces  between  the  studa  on  the  top  of  Brat  floor  joists  of  o 

ide  walls  of  all  frame  buildings  sliall  be  closed  with  2-iiich  fit*  1 

ng  off  all  spaces.     On  all  the  other  floors  of  frame  builditi|^  I 

with  u  board   girt,  the   spaces  on  the  under  side  and  also  oa  j 

i.  ahall  be  filled  with  a  6re  stop  not  less  than  2  inches  thiok,  J 

icncd  and  properly  fitted  to  (ill  voids  betwccD  outside  studding.  1 

wood  bcnniH  uud  other  timbers  in  utiy  wall  of  a  building  built  4 

lone,  btxck,  concrete,  or  iron,  shall  be  Heparat«d  from  the  l>euin  a 

,  entering  in  the  opposite  side  of  the  wall  by  at  least  4  inches  of  aolid  1 

ion  work;  such  separation  •"«"  '»  "'"'"ined  by  eorbeling  or  by  atitggei^  I 

ug    the    beams. 

100,  No  beams  or  other  timbers  sball  be  cut  for  pipes  or  tubes  in  atiy 
manner  which  shall  impair  the  strength  of  the  timbers;  and  in  no  case 
«t>all  they  be  cut  further  from  the  bearings  than  twice  the  depth  of  the 
nber.  When  studs  are  cut  more  than  one-third  their  depth,  they  shall 
be  reinforced.  All  cutting  shall  be  done  by  or  under  the  direction  of  the 
carpenter.  Joists  shall  bo  bored  near  the  middlo  for  pipes,  when  it  is 
impossible  to  place  them  as  above  provided. 

;.  161,  Drawings  of  all  trusses  and  special  or  unusual  framing  showing  stui 
of  mcnibora,  shall  be  submitted  with  plans  and  specifications  to  the  Build- 
ing Department  and,  when  re<tuired  by  the  Building  Department,  a  strain 
sheet  showing  stresses  in  truss  mcml>crs  shall  be  submitted. 

Sec.  l<i'2.  All  interior  studding  shall  be  but  one  story  in  height,  set  on  caps 
or  soles,  except  where  partitions  are  over  girders;  the  studding  shall  be 
seated  on  the  girders  and  have  caps  not  less  than  '.i  inches  thick  with  2- 
inch  fire  stops  at  each  story.  Exterior  studding  shall  be  two  stories  high, 
or  ait«rnating,  breaking  joint  at  second  story. 

Sec.  1G3.  All  wood  trimmer  and  header  beams  shall  be  proportioned  to 
carry  with  safety  the  loads  they  are  intended  to  sustain. 

Sec.  tC4.  The  ends  of  all  tail  l>eams  shall  be  properly  framed,  or  bung  to. 
or  thoroughly  spiked  into,  the  header  beams.  In  calculation  of  stresses, 
the  factors  of  safety  shall  lie  used  as  given  under  the  head  "Factors  of 
Safety"  in  this  Code. 

^Thc  ends  of  ail  beams  buried  in  masonry  walls  sliall  be  beveled  back  not 
less  than  3  inches. 

Sec.   165.     In  all  8-inch  division  walls,  joists  shall  not  rest  in  the  wall,   but 
shall  be  supported  upon  approved  joist  hangers,  unless  the  wall  is  cor- 
l     beled  so  as  to  keep  the  ends  of  joists  4  inches  apart. 
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f  Walls  shall  be  anchored  to  the  ends  of  joists  every  5  or  6  feet  by  wrought- 
iron  anchors  not  less  than  i  inch  by  Ij  inches,  and  not  less  than  16  inches 
long. 

f  Walls  running  parallel  to  joists  shall  be  anchored  by  similar  anchors 
extending  over  two  joists. 

Sec.   166.     Wall  plates  shall  be  anchored  to  walls  every  5  or  6  feet. 

Sec.  167.  No  timber  or  other  woodwork  shall  be  placed  within  1  inch  of 
the  outside  of  the  wall  of  any  chimney  or  flue. 

Sec.  168.  The  ends  of  girders  buried  in  walls  shall  have  an  air  space  around 
them. 

Sec.  169.  All  wood  floor  and  wood  roof  beams  shall  be  properly  bridged 
with  cross  bridging,  and  the  distance  between  bridging  or  between  bridg- 
ing and  walls  shall  not  exceed  8  feet.  Once  in  the  length  of  all  joists 
there  shall  be  placed  boards  the  full  depth  of  the  joist  to  act  as  cut-offs — 
fire  barriers  to  stop  the  flue-like  drafts  between  joists  in  frame  buildings. 

Sec.  170.     Wood  posts  will  not  be  allowed  in  cellars  of  any  buildings. 

Sec.  171.  Frame  buildings  shall  not  be  calculated  or  constructed  to  carry 
less  than  the  minimum  floor  and  roof  loads  specified  in  this  Code.  And 
no  frame  building  shall  be  carried  higher  than  three  stories  or  40  feet  above 
the  lowest  point  of  street  grade. 

Sec.  172.     Sills  in  frame  buildings  shall  not  l>c  less  than  4  inches  by  6  inches. 

Sec.  173.  Girders  shuU  not  be  less  than  6  inches  by  8  inches  and  shall  be  of 
sufficient  strength  to  carry  the  superimposed  load. 

« 

Sec.  174.  The  use  of  wood  cornices  is  prohibited  in  the  fire  districts.  All 
bay  windows  and  projecting  cornices  over  store  windows  within  the  outer 
fire  limits,  shall  be  constructed  of  or  covered  with  metal  or  other  incom- 
bustible material.  If  bay  windows  are  constructed  with  studs,  they  shall 
be  filled  in  solid  with  brickwork  or  hollow  tile. 

Sec.  175.  Temporary  one-story  frame  buildings  may  Ikj  errectcd  for  the 
use  of  builders,  within  the  limits  of  lots  whereon  buildings  are  in  course 
of  erection,  or  on  adjoining  vacant  lots,  upon  |X!rmits  issued  by  the  Build- 
ing Oeparmlnt,  and  for  a  speeific  time. 

^Temporary  structures  shall  also  include  platforms,  stands,  election  booths, 
tents,  and  all  such  shelters.  Permits  therefor  shall  be  limited  to  three 
months,  excepting  that  contractors'  offices  above  described  may  remain 
until  such  office  space  can  l>e  arranged  within  the  permanent  building. 
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ledfl  of  wood  within  the  outer  fire  limits  not  over  15  feel  hi^  J 
0  foet  square,  open  on  at  least  one  side,  with  the  sides  and  r 
eol  covered  with  fireproof  material,  may  also  be  built,  but  a  fence  shall  I 
)e  used  at  the  back  or  side  thereof. 
177.     Fences  of  wood  shall  not  be  allowed  inside  the  toner  fire  limita,  I 
and  outside  of  them  shall  not  be  erected  over  10  feet  high  above  the  a 
face  of  the  ground,  and  shall  be  properly  supported  and  braced. 
;.   178.     Signs  of  wood  over  2  feet  high  shall  not  be  erected  on  any  build'  i 
lag,  and  no  sign  of  wood  shall  be  placed  above  the  front  wall  or  cornice 
or  roof  of  any  building. 

■.  179,  Sky  signs  or  any  device  in  vni.-i-—jre  of  an  advertisement,  a 
ment,  or  direction,  conslructed  of  sheet  metal  or  wire  fastened  to  wood 
frames  supported  upon  or  above  or  attached  to  any  building,  will  be  per- 
mitted, but  if  such  sky  signs  shall  exceed  '2  feet  in  height  they  shall  be 
constructed  entirely  of  metal,  including  the  uprights,  supports,  and  braces 
for  same,  and  shall  not  be  more  than  20  feet  in  height  above  the  front 
>r  cornice  or  roof  of  the  building  or  structure  to  which  they  are  at- 
,  or  by  which  they  are  supported. 

.  180.  Before  any  wood  or  metal  sign  shall  be  placed  in  poeitioa  upon, 
above,  or  attached  to,  the  outside  of  any  building,  or  any  fence  built,  or 
bill  or  advertising  boards  put  up,  a  permit  shall  first  be  obtained  from  the 
Building  Department.  Such  signs  shall  be  so  constructed,  placed,  and 
supported  as  not  to  be  or  become  dangerous. 

MILL  CONSTRUCTION 

Sec.  181.  That  form  of  construction  in  which  heavy  posta  and  girders,  with 
wide  spacing,  support  floors  and  roof  of  heavy  planking,  constitutes  the 
structural  framing  contained  within  outer  walls  and  roof  covering  of  in- 
combustible  material. 

Sec.  182.  In  mill  construction,  no  timber  shall  be  less  than  6  inches  in  either 
of  its  cross-dimensions.  Floor  and  roof  planking  of  more  than  5  feet 
spans  shall  not  be  less  than  2]  inches  in  thickness. 

Sec.  18.1.  Wood  posts  shall  have  cast-iron  caps  and  bases  with  pintle  con- 
nections, or  steel  or  iron  box  caps  with  projections  for  receiving  the  ends 
of  girders  made  so  that  the  girders  shall  be  self-releasing. 

Skc.  184.  Mill  construction  shall  be  in  strict  accord  with  the  requirements 
of  the  National  Board  of  Underwritera.  All  the  timbers  shall  be  self- 
releasing  from  the  posts  and  walls.    There  shall  be  fireproof  stairs  in  Gt«- 
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proof  walls  at  or  outside  the  outer  walls.  The  openings  in  floors  shall  be 
fire  guarded.  The  floors  shall  be  drained  and  scuppered  to  the  outside. 
The  roof  covering  shall  be  fire-resisting  and  mill  constructed  buildings 
shall  not  be  permitted  in  the  inner  fire  limits. 

f  Mill  construction,  within  brick  or  stone  or  concrete  walls,  shall  be  per- 
mitted to  four  stories  or  55  feet  above  the  lowest  point  of  street  grade. 

f So-called  ''Semi-Fireproof"  construction  of  wood  joists  and  steel  beams 
in  brick  or  concrete  or  stone  walls,  i.  e.,  any  system  in  which  wood  enters 
as  a  structural  clement  in  any  way  whatsoever,  may  also  be  carried  up  to 
four  stories  or  55  feet  above  the  lowest  point  of  street  grade. 


CHAPTER  XIV 
FIREPROOF  CONSTRUCTION 

Sec.  185.    Fireproof  construction  shall  be  required  in: 

(a)  Every  building  hereafter  erected  or  altered  to  be  used  for  any  pur- 
pose, over  four  stories  in  height,  or  four  stories  and  basement,  or  over  55 
feet  in  height. 

(6)  All  public  buildings  and  all  other  buildings  hereafter  erected  or 
altered  to  be  used  as  hotels,  or  lodging-houses,  or  apartments,  or  for  any 
other  purpose  not  herein  especially  enumerated,  or  buildings  in  which 
many  people  congregate  or  are  employed,  and  which  are  over  three  stories 
in  height,  or  three  stories  and  basement,  or  45  feet  in  height,  or  buildings 
containing  an  assembly  hall,  all  schools,  hospitals,  asylums,  department 
stores,  shops,  or  factories  over  two  stories  and  a  basement.  Except  in 
all  cases  under  heading  *'b"  where  the  first  floor  is  made  of  fireproof  con- 
struction, one  extra  story  in  height  is  allowed.  Provided,  however,  that 
all  the  hallways,  stairways,  and  corridors  in  each  and  every  building  de- 
scribed in  this  heading  '*b"  shall  be  made  of  fireproof  construction. 
(c)  All  theaters  hereafter  constructed,  or  buildings  altered  to  be  used 
for  such,  having  a  seating  capacity  of  600  or  more. 

((/)  All  buildings  used  for  the  storage  of  petroleum  or  other  articles  of  a 
like  nature  which  shall  be  subject  to  the  approval  of  the  Fire  Marshal.   , 
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building  shall  be  considered  Breproof  when  constructed  with  J 
!ll  burned  brick  or  hollow  tile;  ^anile  or  stone:  Portland  een 
oli<l  or  in  blocks;  iron  or  ateel,  in  which  wood  beama  or  linteia  I 
>e  pluced  and  in  which  the  floors  and  tdoFe  shall  be  constructed  I 
1  steel  or  rcinforced-concrete  floor  beams  and  girders,  and  ii 
nil   steel   or  dumagc^kblc   matcriul   ia  protected   by   »   fire- resistant'  I 

nc  spaces  between  the  bctuns  and  girderu  uhuU  be  &llwl  with  arches  or  I 

jbu  oS  fiie-resisling  malerialB  or  continuous  reinforced  concrete  or  t 

la sltibs  without  beams,  or  ^rdera  may  be  used.    But  uny  novel  or  other  I 

'"lu  of  construction  u  Deportment  is  not  familiar  may  I 

K  subjected  to  such  test  vidcd  in  Section  198  before  bdng   I 

a[)proved  by  it  and  the  consi         ion  permitted  to  proceed. 

1ST.  Between  the  Qoor  and  roof  beuius  shall  be  placed  brick  arcbea 
springing  from  the  lower  flanges  of  the  steel  beams,  or  the  apacea  between 
the  beams  may  be  filled  with  hollow  tile  arches  segmental  or  Hat,  of  hard 
burnt  clay  or  porous  terra  colta.  or  arches  of  Portland  cement  concret*, 
reinforced  with  metal,  or  other  fireproof  comjxiBition  may  be  used,  pro- 
vided that  in  each  and  all  cases  the  strength  and  method  of  construction 
shall  conform  to  the  rerguirements  of  the  Building  Department  and  tbc 
btulding  generally  shall  conform  to  the  specification  a  of  Sections  IhS  to 
1!13  inclusive. 

Sec.  188.  The  stairs  ami  staircase  landings  shall  be  cunslructed  of  brick, 
hollow  tile,  slone,  marble,  glass,  slate,  Portland  cement  concrete,  iron  or 
BtccI,  or  a  combination  of  these  materials. 

Sec.  18!).  Nu  woodwork  or  other  inflammable  materials  shall  be  used  in 
any  of  the  partitions,  furrings,  or  ceilings  in  any  such  fireproof  buildings, 
excepting,  however,  that  when  the  height  of  the  building  does  not  exceed 
six  stories  nor  more  than  SO  feet,  the  doors  and  windows  and  their  frames 
and  trims,  the  casings,  the  interior  finish  when  filled  solidly  at  the  back 
with  fireproof  material,  and  the  spaces  under  the  floor  boards  and  between 
the  sleepers  shall  be  solidly  filled  with  concrete  or  incombiwtible  materials 
extending  up  to  the  under  side  of  the  Hoor  hoards. 

Sec.  190.  When  the  height  of  a  fireproof  building  exceeds  six  slories,  or 
more  than  SO  feet,  the  floor  surfaces  shall  \>o  of  stone,  cement,  hollow 
tiling,  or  similar  incunibustibic  material.  All  outside  window  frames  and 
sash  shall  l^e  of  metal  and  where  the  building  may  be  endangered  by  ad- 
jacent structures  or  from  across  narrow  streets  (less  than  30  feet)  and  alleys 
there  shall  be  wired  glass  in  the  metal  sash  or  other  equivalent  window  pro- 
tection. 
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fXhe  inside  window  frames  and  sash,  doors,  trim,  and  other  interior  finish 
may  be  of  metal  or  of  wood  covered  with  metal,  or  of  such  other  incom- 
bustible material  that  may  be  approved  by  the  Building  Department, 
and  these  sash  glazed  with  wire  glass,  or  have  other  suitable  protection 
to  act  as  fire  cut-offs,  dividing  the  floor  area  into  units  of  reasonable  size 
and  never  in  excess  of  what  is  provided  in*  Section  397. 

Sec.  191.  All  hall  partitions  or  permanent  partitions  between  rooms  in 
fireproof  buildings  shall  be  built  of  fireproof  material  and  shall  not  be 
started  on  wood  sills  nor  on  wood  floor  boards,  but  be  built  upon  the  fire- 
proof construction  of  the  floor  and  extend  to  the  fireproof  arches  above. 

tXhe  tops  of  all  door  and  window  openings  in  such  partitions  shall  be  at 
least  12  inches  below  the  ceiling  line. 

Sec.  192.  In  all  fireproof  partitions,  other  than  when  made  of  solid  brick- 
work, the  openings  for  doors  and  windows  in  the  same  shall  be  framed 
on  both  sides  with  iron  studs  or  uprights  secured  at  top  and  bottom  to 
the  floor  construction,  and  with  like  iron  horizontals  between  the  said 
uprights  for  the  window  and  door  heads,  or  such  other  incombustible 
construction  as  may  be  approved  by  the  Building  Department. 

Sec.  193.  In  all  fireproof  buildings,  other  than  stores,  warehouses,  and 
factories,  if  exceeding  three  stories  or  45  feet  in  height,  the  stair  halls 
and  the  elevators  shall  be  enclosed  on  each  story  with  fireproof  material, 
forming  an  enclosure,  the  floor  area  of  which  shall  not  be  less  than  3 
times  the  united  area  of  the  floor  openings  for  the  elevators  and  the  stairs. 
Or  the  stair  and  the  elevator  shafts  may  be  enclosed  in  wire  glass  in  metal 
frames,  or  other  such  equivalent  protection,  and  right  on  the  line  of  the 
floor  opening  if  desired.  But  in  every  case  at  each  story  there  shall  be 
fireproof,  solid  or  transparent,  self-closing  doors  to  each  such  stair  and 
elevator,  or  stair  or  elevator  hall. 

Sec.  194.  Fireproof  floors  between  the  steel  floor  beams  may  be  in  the  form 
of  brick  arches  springing  from  the  lower  flanges  of  the  steel  beams. 

^Said  brick  arches  shall  be  designed  with  a  rise  to  safely  carry  the  im- 
posed load,  but  never  less  than  1  }4  inches  for  each  foot  of  span  between 
the  beams,  and  they  shall  have  a  thickness  of  not  less  than  4  inches  for 
spans  of  6  feet  or  less,  and  8  inches  for  spans  over  0  feet  or  such  additional 
thickness  as  may  be  required  by  the  Building  Department. 

tSaid  brick  arches  shall  be  composed  of  good  hard  brick  or  hollow  brick 
of  ordinary  dimensions  laid  to  a  line  on  the  centers,  properly  and  solidly 
bonded,  each  longitudinal  line  of  brick  breaking  joints  with  the  adjoin- 
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I  (be  same  ring  and  with  Ihc  ring  under  it  wlicii  more  than  |  * 
an  1  is  used.  The  said  arches  shall  spring  from  protecting  skew- 
backs  of  burnt  cluy  renting  on  and  covering  the  lower  flanges  of  the  l>eajns, 
HD  as  to  afford  a  mtnimum  protection  of  2  inches  of  solid  burnt-clay  ma- 
irial  underneath  the  Sunges,  or  otherwise  entirely  incasing  the  said  flanges 
J  providcii  for  in  this  section.  The  bricic  sboll  be  well  wet  and  the  joints 
1  d  in  solid  with  etrong  Portland  cement  mortar.  The  arches  shall 
l>e  grouted  and  projierly  keyed. 

dec.   195.     Or  the  spaces  between  the  beams  may  be  filled  with  hollow  lile 

flat  or  Bcgmontal  arches  of  t""'  ' ""  slay,  scmi-poroua  or  poroiu  terra 

cotta  blocks  of  uniform  denaiL  ess  of  burn.    The  shells  and  wobe 

of  hollow  tile  arch  blocks  shall  not  be  less  than  ^  of  an  inch  in  Ihickne&s.  if 
'  of  dense  or  semi-porous  t«rra  cotta,  or  1  inch  if  of  porous  terra  cotta. 

^Skewbacka  shall  be  used  in  all  forma  of  brick  or  hollow  tile  arches  ftad 
be  of  such  form  and  section  to  properly  receive  the  thrust  of  the  arcbea. 
The  shells  and  webs  of  side-construction  sken*bBckB  shall  not  be  less  than 
I  of  an  inch  in  thickness,  if  of  dense  or  semi-porous  terra  cotta.  or  I  inch  if 
of  porous  terra-cotta,  except  that  the  portion  extending  under  the  lower 
flange  of  the  beams  shall  not  be  less  than  Ij  inches  of  solid  material. 

IThe  said  arches  shall  bo  of  a  depth  and  sectional  area  to  carrj-  the  load 
to  l>e  in)poscd  thereon,  without  straining  the  material  beyond  its  safe 
working  load,  but  the  thickness  of  the  shells  and  webs  shall  in  no  case 
be  less  than  herein  required  and  the  depth  of  hollow  lile  flat  arches  shall 
not  be  less  than  1 J  inches  per  foot  of  span,  not  including  any  portion  of  the 
depth  of  the  lile  projecting  below  the  under  side  of  the  beams. 
IJThe  joints  shall  be  solidly  filled  with  strong  Portland  cement  mortar 
of  1  part  Portland  cement,  3  parts  sand,  and  not  more  than  ^t  part  lime 
putty,  and  the  arch  bo  constructed  that  the  key  parts  shall  fall  as  near 
the  central  portions  as  possible. 

Hkc.  1%.  Or  the  space  between  the  beams  may  be  lUled  with  arches  of 
Portland  cement  concrete,  segmental  in  form,  and  which  shall  have  a  rise 
of  not  less  than  IJ^  iiiches  for  each  foot  of  span  between  the  beams. 

I^The  concrete  shall  be  not  less  than  4  inches  in  thickness  at  the  crown  of 
•  the  arch  and  shall  l)e  mixed  in  the  proportions  required  by  this  Code. 
These  segmental  arches  shall  in  all  cases  be  reinforced  with  steel  rods  or 
bars,  reticulated  or  meshed  steel,  or  amilar  metal  weighing  not  less  than  I 
jKiund  per  square  foot.  Such  reinforcing  metal  shall  be  so  imbedded  that 
the  metal  is  covered  by  not  less  than  1)  inches  of  concrete. 


BUILDING  CODE  47 

tOr  the  spaces  between  the  beams  may  be  filled  with  flat  arches  or  slabs 
of  cinder-concrete  which  shall  be  used  only  after  a  satisfactory  test  has  been 
approved  by  the  Department.  These  slabs  or  arches  shall  consist  of  cinder- 
concrete  composed  of  one  part  of  Portland  cement,  two  parts  of  sand  and 
five  parts  of  good,  clean,  anthracite,  steam  boiler  cinders. 

'  iJThe  depth  of  the  slab  shall  be  sufficient  to  sustain  the  load  to  be  imposed 
thereon,  with  a  factor  of  safety  of  six,  but  the  depth  shall  not  be  less  than 
three-quarters  inch  for  each  foot  of  span  between  the  beams,  and  in  no  case 
less  than  4  inches. 

tThe  reinforcement  shall  consist  of  steel  rods  or  bars  of  meshed  steel  metal 
fabric  proportioned  to  take  up  all  tensional  strains  but  in  no  case  to  be  less 
than  one  pound  per  square  foot  of  floor  area. 

IfThe  concrete  fireproofing  protection  on  all  beams,  girders,  and  other  struc- 
tural members  shall  be  reinforced  with  suitable  metal  clips  or  fabric. 

Sec.  197.  Concrete  shall  not  be  mixed  or  deposited  at  a  freezing  tempera- 
ture unless  special  precautions  are  taken  to  avoid  the  use  of  materials 
containing  frost,  or  covered  with  ice  crystals,  and  to  provide  means  to 
prevent  the  concrete  from  freezing  after  being  placed  in  position  until 
it  is  thoroughly  hardened.  Any  concrete  damaged  by  freezing  or  other- 
wise shall  be  removed. 

Sec.  198.  Or  between  the  said  beams  may  be  placed  solid  or  hollow  burnt 
clay,  brick,  or  concrete  arches  in  flat  or  curved  shapes,  concrete  or  fire 
proof  composition  slabs,  and  any  of  said  materials  may  be  used  plain  or 
in  combination  with  wire  cloth,  expanded  metal,  wire  strands,  or  wrought 
iron  or  steel  bars;  the  said  metal,  if  used,  to  be  in  all  cases  so  imbedded  in 
the  fireproof  composition  or  combination  that  the  metal  shall  be  covered 
by  not  less  than  1)  inches  of  fireproof  material;  but  in  any  unusual  con- 
struction and  as  a  precedent  condition  to  the  same  being  used,  tests  shall  be 
made  by  the  United  States  Bureau  of  Standards,  or  by  the  National  Un- 
derwriters' Laboratory,  or  by  some  state  or  impartial  private  laboratory, 
approved  by  either  of  the  aforesaid  authorities,  which  is  habitually  making 
and  is  equipped  to  make  tests  of  building  materials.  Such  tests  shall  be 
paid  for  by  the  manufacturer,  owner,  or  patentee  thereof  under  the  direc- 
tion and  to  the  satisfaction  of  the  Building  Department,  and  evidence 
of  the  same  shall  be  kept  on  file  in  the  office  of  the  said  Department  show- 
ing the  nature  and  result  of  the  test.  Or  the  Department  may  accept 
the  evidence  of  similar  tests  properly  though  previously  made  for  other 
cities  or  parties. 

^All  such  tests  shall  be  load,  fire,  and  water  tests. 
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IJFurther,  the  Department  may  insist  upon  otlier  reu^onabie  tests  by  load, 
fire,  and  w;il«r  of  any  section  of  such  novel  construction,  or  nf  tho  rvi^ilur, 
standard  cniis true t ions,  if  in  the  Dopartmen  t 's  estimation  the  work  clmw 
not  appear  to  come  up  to  the  spirit  of  the  re'|uiremonl  of  these  ro^ulatiuiis. 
HAny  Bystem  failing  to  meet  the  re<iuireiiient8  ol  these  tt-Mla  that  shall 
simulate  the  conditions  to  which  sueh  conatruetion  miay  bo  expoaed, 
shall  be  prohibited  from  use  in  any  building  hereafter  erected.  . 

Sxc.  16S.  No  filling  of  :iDy  kind  which  may  be  injured  by  frost  nhall  be  plitc«d  I 
between  said  floor  heitmB  <turing  frecKing  weather  and  if  the  filling  i»  placed 
during  any  winter  month,  it  shall  be  Uraporariiy  covered  with  suitable 
material  for  protection  from  being  frozen.  Nor  shall  nny  other  concrete 
or  masonry  work  or  any  work  than  can  be  seriously  affected  liy  frost,  any 
work  in  the  actual  structural,  weight,  pressure  sustaining,  or  fire  pro- 
tecting portions  of  a  building,  be  done  in  freezing  weather  unless  such  pro~ 
viaion  tor  its  protection  be  made  as  will  meet  (he  approval  of  the  Build- 
ing Department. 

Sbc.  200.  On  the  top  of  any  arch,  lintel,  or  other  device  which  does  not 
est«nd  to  the  plane  of  the  under  side  of  the  floor  finish,  cinder  concrete 
or  other  non-combustible  material  shall  be  placed  to  solidly  fill  up  the 
space  to  a  level  with  the  top  of  said  Hoor  beams,  and  shall  lie  carried  to 
the  under  side  of  the  wood  Boor  boards  in  case  such  be  used. 
fCinder  concrete  for  filling  shall  be  made  with  not  leas  than  I  part  of 
Portland  cement  to  10  parts  of  clean  cinders,  machine  mixed.  Before 
such  filling,  the  expa'ieil  laps  of  all  beams  or  other  steel  work,  the  metal 
pipes  and  wire  conduits  and  any  other  metal  work  entering  into  the  con- 
struction of  or  resting  upon  such  floor  construction  must  he  well  grouted 
or  covered  with  a  coating  of  tarred- ]>apcr,  or  felt,  or  Portland  < 
mortar — something  to  insure  that  the  cin<ter  concrete  w 
immediate  contact  with  such  metal  work.  The  cinder  or  other  c 
tilling  must  entirely  embed  all  the  tops  of  the  steel  beams  and  girders  and 
be  carried  to  at  least  2  inches  above  them. 

Sbc.  201.  Under  no  consideration  shall  forms  be  removed  until  the  concrete 
has  hardened  sufficiently  to  permit  their  removal  with  perfect  safety. 

Sec.  202.  In  laying  the  floors  in  masonry  buildings,  proper  provision  shall 
be  made  to  allow  for  the  swelling  of  floors  to  prevent  throwing  out  or 
buckling  of  walls. 

Sec.  203.  All  fireproof  floor  syst«ms  shall  be  of  sufficient  strength  to  safely 
carry  the  load  to  be  imposed  thereon  without  straining  the  material  in 
any  case  beyond  its  safe  working  load. 
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Sec.  204.  Openings  through  fireproof  floors  for  pipes,  conduits,  and  similar 
purposes  shall  be  shown  on  plans  filed  with  the  Building  Department. 

H After  the  floors  arc  constructwl,  no  opening  greater  than  8  inches  square 
shall  be  cut  through  said  floors,  unless  properly  boxed  or  framed  around 
with  iron,  and  such  openings  shall  bo  filled  in  with  fireproof  material  after 
the  pipes  or  conduits  are  in  place. 

Sec.  205.  All  cast-iron,  wrought-iron,  or  rolled-steel  columns,  including 
the  lugs  and  brackets  on  same,  used  for  vertical  supports  in  the  interior  of 
any  fireproof  building,  or  used  to  support  any  fireproof  floor,  shall  be  en- 
tirely protected  with  not  less  than  4  inches  of  hard  burnt  brickwork,  terra 
cotta,  hollow  tile  concrete,  or  other  fireproof  material,  without  any  air  space 
next  to  the  metal  (all  voids  and  spaces  to  be  well  grouted  with  cement), 
securely  applied;  but  no  plaster  of  paris  or  lime  mortar  shall  be  used  for 
this  purpose  nor  shall  any  plaster,  whether  or  not  on  metal  lathing,  Ikj 
considered  a  part  of  the  covering  required. 

•[Columns  of  solid  terra  cotta  or  of  hollow  terra  cotta  in  which  the  sec- 
tional area  of  the  open  holes  in  each  block  shall  not  exceed  20  per  cent 
of  the  gross  sectional  area  of  such  a  block,  may  be  used  for  structural  pur- 
poses provided  the  height  of  such  column  shall  not  exceed  12  times  the 
least  dimension.  The  allowable  stress  shall  not  exceed  500  pounds  per 
square  inch.  Such  columns  shall  be  of  hard  burned  terra  cotta  tile  ot 
uniform  quality,  without  cracks,  with  true  beds  and  having  ultimate 
compressive  strength  of  not  less  than  4,000  pounds  per  square  inch  of  net 
area  of  cross-section  of  samples  tested,  and  the  mortar  used  in  setting  these 
tile  columns  shall  be  one  part  Portland  cement  and  three  parts  clean, 
sharp  sand  thoroughly  mixed. 

Sec.  200.  No  single  l)lock  or  unit  of  insulating  mat^^rial  used  for  column 
covering  shall  have  a  greater  vertical  dimension  than  12  inches  when  placed 
in  position,  nor  shall  the  shell  and  webs  of  hollow  tile  or  terra-cotta  blocks 
be  less  than  ^i  inch  in  thickness,  and  these  blocks  shall  be  laid  up  with 
Portland  cement  mortar  and  the  said  blocks  shall  be  suitably  tied  or  an- 
chored together,  bonded  with  metal  mesh  in  the  joints  or  wound  about 
with  wire  or  band  metal. 

^The  extreme  outer  edges  of  lugs,  brackets,  and  similar  supporting  metal 
may  project  to  within  1  inch  of  the  surface  of  the  fireproofing. 

IThe  fireproof  coverings  shall  start  upon  the  fireproof  floors  and  con- 
tinuously extend  to  within  1  inch  of  the  fireproof  ceilings  or  under  side  of 
girders  above  and  l)e  entirely  independent  of  any  ornamental  base  or 
capital. 
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ti  space  left  at  the  top  shall  be  filled  with  oaliestic  or  otbw 
i-inoltiiig  anil  non-mRiunni)ible  olastic  cement,  t^  {wrmit.  thb 
critig  to  expand  in  lire  uod  to  nullify  the  tendency  to  "throw  uut" 

pipes,  wires,  or  conduits  of  any  kind  shall  be  ineaaed  in  the 

H         auiTounding  any  columa,  girder,  or  benni  of  steel  or  iron,  but 

iceJ  outaiiie  of  audi  fireproofing,  although  such  pipes,   wirea, 

oiumita  may  Iw  within  a  cosing  or  fireproof  covering  that  will  enclose 

and  the  column  with  ita  complete  fireproofing  in  one  large  column,  for 

till  purpones. 

208,  Where  the  fireproof  t  columns  is  exposed  to  damage 
from  the  trucking  or  handling  of  met  andise,  such  fireproof  protection 
ahall  be  jacketed  on  the  outside,  for  a  I  ght  not  less  than  4  feet  from  the 
floor,  with  sheet  metul,  or  with  ver  strips  of  ouk;  and  if  the  oak  be 
used  for  such  purpose  the  vertical  .  is  shall  be  sufficiently  separated 
from  each  other  always  to  show  that  the  woodwork  of  the  guard  has  been 
placed  entirely  on  the  outside  of  the  fireproof  material  which  incases  the 

etal  column.  I 

209.  The  exposed  sides  of  wrougbt-iron  or  rolled-st«el  girders  suppoitJ 
..jg  walls,  iron,  or  steel  floor  beams,  or  supporting  floor  arches  or  floors, 
shall  be  entirely  incased  with  hard  burnt  clay,  porous  terra  cotta,  hollow 
tjle,  concrete,  or  other  fireproof  materiab  not  leas  than  4  inches  in  thickness, 
and  the  bottom  and  top  plates  and  flanges  of  such  girders  shall  have  not  leaa 
than  2  inches  in  thickness  of  such  insulating  material. 

Sec.  210.  The  bottom  and  top  plates  and  flanges  of  all  wrought-iroD  and 
roIled-stecl  floor  and  roof  beams  and  all  exposed  portions  of  such  beams 
below  the  abutments  of  floor  arches  or  filling  between  the  floor  bearoa 
shall  be  entirely  incased  with  hard  burnt  clay,  porous  terra  cotta,  hollow  tile, 
concrete,  or  other  fireproof  material,  such  inca^ng  material  to  be  twt  leas 
than  1]  inches  thick. 

Sec.  211.     All  incasing  material  shall  be  securely  attached  to  thegirderaand 

Sec.  212.  The  shells  and  webs  of  hollow  tile  blocks  used  for  girders  uad 
column  coverings  shall  be  of  porous  terra  cotta,  hollow  tile  not  leas  than  } 
inch  in  thickness,  and  shall  be  laid  up  with  strong  Portland  cement  mortar, 
and  the  said  blocks  shall  be  suitably  tied  or  anchored  together. 

Sec.  213.  Where  columns  are  used  to  support  iron  or  steel  girdera  carrying 
enclosure  walls,  the  said  columns  shall  be  of  cast  iron,  or  rolled  steel,  and 
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their  exposed  surfaces  shall  be  constructed  to  resist  fire  by  haying  a  casing 
of  brickwork  not  less  than  8  inches  in  thickness  on  the  outside  surfaces  and 
all  bonded  into  the  brickwork  of  the  enclosure  walls. 

f  Between  the  said  inclosing  brickwork  and  the  columns,  there  shall  be  a 
space  of  not  less  than  2  inches,  which  space  (as  all  other  spaces  about 
columns)  shall  be  filled  solidly  with  liquid  cement  grout  as  the  courses  of 
brickwork  are  laid. 

Sec.  214.  The  exposed  sides  of  the  steel  girders  shall  be  similarly  covered  with 
brickwork  not  less  than  4  inches  in  thickness  on  the  outer  surface  and 
tied  and  bonded,  but  the  extreme  outer  edge  of  the  flanges  of  beams  or  plates 
or  angles  connected  to  the  beams  may  project  to  within  2  inches  of  the  outside 
surface  of  the  brick  casing. 

Sec.  215.  The  inside  surfaces  of  girders  may  be  similarly  covered  with 
brickwork,  or  if  projecting  inside  of  the  wall,  they  shall  be  protected  by 
terra  cotta,  hollow  tile,  concrete,  or  other  fireproof  material  not  less  than  4 
inches  in  thickness,  and  with  cement  grouting  next  to  the  metal  wherever 
it  is  possible  to  run  it. 

Sec.  210.  Ciirders  for  the  support  of  the  enclosure  walls  shall  be  placed  at 
the  floor  line  of  each  story. 

Sec.  217.  The  skeleton  steel  frame  of  a  building  shall  be  independent  from 
that  of  an  adjoining  btiilding,  and  the  frame  of  one  building  shall  not  be 
bolted  or  riveted  in  any  manner  to  the  frame  of  any  other  building. 

Sec.  218.  No  steel-framed  or  other  fireproof  building  shall  be  carried  higher 
than  twice  the  width  of  the  street  upon  which  it  faces.  And  -in  no  case, 
whatever  the  location,  upon  however  steep  a  hill,  shall  any  building  be 
over  200  feet  from  the  lowest  point  of  curb  level  for  every  50  feet  of  its 
frontage,  to  the  top  of  the  flat  roof  or  to  within  6  feet  of  the  top  of  a  pitched 
gable-roof.  Provided,  however,  that  spires,  towers,  domes,  or  such  vertical 
projections  of  limited  area — never  more  than  one-half  the  area — of  the  build- 
ing above  which  they  rise,  must  be  built  of  absolutely  fireproof  construction 
and  of  such  height  and  size  as  may  be  approved  by  the  Building  Depart- 
ment.  And  such  towers,  spires,  etc.,  may  only  be  on  the  party  lines  of 
such  lots  with  the  approval  of  the  adjoining  owner  and  the  Building  De- 
partment. 

f  Or,  such  fireproof  buildings  may  be  carried  up  to  the  full  limit  of  200  feet 
provided  that  they  be  stepped-back,  or  receded,  at  the  level  of  twice  the  width 
of  the  street,  and  the  new  line  of  frontage  shall  be  back  to  that  point,  from 
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of  the  street,  that  would  be  established  if  the  street  were  of 
1  would  permit  a.  200-foot  building  50  feet  from  the  L-enter  of  tite 
ruvided  also  thut  if  auch  buildingH  back  upon  iin  alley  (hey  shall 
high  upon  that  alley  as  if  they  extended  only  lo  twice  the  width 
itinj;  street  in  height,  the  extnt  height  to  the  20n-root  limit  sbiill 
il  up  12  feet  hiiek  from  the  niley  line. 


CHAPTER  XV 
REINFORCED  t  ■  CONSTRUCTION 


T..  210,      Defiiiitio'i.    Plans. 

'The  term  "reinforced  concrete"  means  any  combination  of  roetal  imbed' 
lied  in  concrete  to  form  a  structure  so  that  the  two  materials  amixt  eMb 
otiier  to  sustain  all  the  stresses  imposed.  Before  a  permit  lo  erect  any 
reinforced  concrete  structure  is  issued,  complete  plans  and  spcdGcallons 
.iliull  be  tiled  witli  the  Deportment,  shon-ing  all  details  of  the  construelion, 
includlDg  detJiil  of  working  joints,  the  aiBc  and  position  of  all  reinforced 
Toda,  stirrups  or  other  forms  of  metal,  and  giving  the  composition  and  pro- 
portion of  the  concrete;  provided,  however,  that  piTmission  to  erwt  nay 
reinforced  concrete  structure  does  not  in  any  jnanner  approve  the  con- 
struction until  after  teats  have  been  made  of  the  actual  construction  to  the 
satisfaction  of  the  Department. 
Sac.  220.     Ratio  of  Moduli  of  EUuticity,  Adheeion,  Bond. 

(a)  The  calculations  for  the  strength  of  reinforced  concrete  shall  be 
based  on  the  assumed  ultimate  compressive  strength  per  square  inch  desig- 
nated by  the  letter  "U"  given  in  the  table  below  for  the  mixture  to  be  used. 
(A)  The  ratio  designated  by  the  letter  "R"  of  the  modulus  of  clastidty 
of  steel  to  that  of  the  different  grades  of  concrete  shall  lie  taken  in  accord- 
ance withT-ible  11: 

TABLE  II 
Strength  of  Concrete  Mixtures 


! 


1                                                    M,.T<TnR 

.      1    .1 

I  cement,  1  sand,  2  broken  stone,  gravel  or  slag 
1  cement,  1}  sand,  3  broken  stone,  gravel  or  slag 

1  1  cement,  2  sand,  4  broken  stone,  gravel  or  slag 
1  cement,  21  sand,  5  broken  stone,  gravel  or  slag 

I  1  cement,  3    sand,  7  broken  stone,  gravel  or  slag 

2900 
2400 
2000 
1750 
1500 

10 
12 
15 
18 
20 
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Sec.  221.     Unit  Stresses  for  Steel  and  Concrete, 

(a)  The  stresses  in  the  concrete  and  the  steel  shall  not  exceed  the  follow- 
ing limits: 

(6)  Tensile  stress  in  steel  shall  not  exceed  one-third  of  its  elastic  limits  and 
shall  not  exceed  18,000  pounds  per  square  inch. 

(c)  Shearing  stress  in  steel  shall  not  exceed  12,000  pounds  per  square  inch. 
(jd)  The  compressive  stress  in  steel  shall  not  exceed  the  product  of  the 
compress ve  stress  in. the  concrete  multiplied  by  the  elastic  modulus  of  the 
steel  and  divided  by  the  elastic  modulus  of  the  concrete, 
(e)  Direct  compression  in  concrete  shall  be  ono-fifth  of  its  ultimate  strength. 
Bending  in  extreme  fiber  of  concrete  shall  be  thirty-five  one-hundredths  of 
the  ultimate  strength. 

(/)  Tension  in  concrete  on  diagonal  plane  shall  be  one-fiftieth  of  the  ulti- 
mate compressive  strength. 

(ff)  For  a  concrete  composed  of  one  part  of  cement,  two  parts  of  sand,  and 
four  parts  of  broken  stone,  the  allowable  unit  stress  for  adhesion  per  square 
inch  of  surface  of  imbedment  shall  not  exceed  the  following: 

Pounds  per  Sq.  Inch 

On  plain  roimd  or  square  bars  of  structural  steel 70 

On  plain  round  or  square  bars  of  high  carbon  steel 130 

On  plain  flat  bars,  in  which  the  ratio  of  the  sides  is  not 

more  than  2tol 50 

On  twisted  bars  when  the  twisting  is  not  less  than  one 

complete  twist  in  eight  diameters 100 

(h)  For  specially  formed  bars,  the  allowable  unit  stress  for  bond  shall  not 
exceed  one-fourth  of  the  ultimate  bond  strength  of  such  bars  without  ap- 
preciable slip,  which  shall  be  determined  by  tests  made  by  the  person,  firm, 
or  corporation  to  the  satisfaction  of  the  Department,  but  provided  that  in  no 
case  shall  such  allowable  imit  stress  exceed  100  pounds  per  square  inch  of 
the  specially  formed  bars. 

Sec.  222.     Design  for  Slabsy  Beams ^  and  Girders, 

liReinforced  concrete  slabs,  beams,  and  ^ders  shall  be  designed  in  accord-) 

ancc  with  the  following  assumptions  and  requirements: 

(a)    The  common  theory  of  flexure  shall  be  applied  to  beams  and  members 

resisting  bending. 

(6)    The  adhesion  between  the  concrete  and  the  steel  shall  be  sufficient 

to  make  the  two  materials  act  together. 

(c)  The  steel  to  take  all  the  direct  tensile  stresses. 

(d)  The  stress  strain  curve  of  concrete  in  compression  is  a  straight  line. 
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-atio  of  the  moduli 


s  oj  Eiternai  Forrx*. 
a»,  girders,  floor  or  roof  slabs,  sjid  joiaU  shall  be  ^al<:ulat«d  as  sup-   | 
>r  with  fixed  enda,  or  ttilli  partly  fixed  ends,  in  acpordttoce  with  the    ( 
cluni  end  conditions,  ibc  number  of  spans,  and  the  design. 
I     Wlien  calcutftted  for  ende  partly  fined  for  intermediate  spaiM  with  a 
equally  distributed  load  where  the  adjacent  spans  are  of  approximately  | 
equal   Ipngths: 
URcnding  tnoment  nt  wnter  of  spana  ahall  not  be  less  than  that  expressed 

«!}  ,         ^ 
— — —  for  end  spans. 

(c)     The  moment   over  supports  shall  not  be  less  thr"  ''"■  ' '- 

and  the  sum  of  I  he  nmmenti'  over  one  support   and 

hIihII  be  taken  not  lens  than  the  formula  — . 

G 

liln  the  formula  hereinaliove  |^ven  11*  ie  the  load  per  linear  foot   and  L  ja 

the  length  of  eipan  in  feet. 

(rf)     In  ease  of  concentrated  or  special  loads  the  calculationn  shall  be  baaed 

on  the  critical  condition  of  loading. 

(p)     For  fully  supported  slabs,  the  span  shnll  be  taken  as  the  free  opening 

plus  the  depth:  for  continuoias  slabs,   the  span    shall    be  the   distance 

between  centers  of  supports. 

(/)     ttTiere  the  vertical  shear  measured  on  the  section  of  a  beam  or  ^rder 

between  the  centers  of  action  of  the  horizontal  stresses,  exceeds  one-fifib 

of  the  ultimate  direct  compressive  stress  per  square  inch,  web  reinforcement 

shall  be  supplied  sufficient  to  carry  the  excess.    The  web  reinforcement  shall 

extend  from  top  to  bottom  of  beam  and  loop  or  connect  to  the  horizontal 

reinforcement.     The  horizontal  reinforcement  carrying  the  direct  stresses 

shall  not  be  considered  as  web  reinforcement. 

(s)     In  no  case,  however,  shall  the  vertical  shear,  measured  as  stated  above, 

exceed  one-fifteenth  of  the  ultimate  compreswon  strength  of  the  concrete. 

(h)     For  T-beams  the  width  of  the  stem  only  shall  he  used  in  calculating 

the  above  shear. 

(0    When  sleel  i.s,  used  in  the  compression  wcIp  of  Ijeams  and  girders,  ihe 

rods  shall  be  lie<l  in  accordance  witli  requirements  of  vertical   reinforced 

columns  with  stirrujis  connecting  with  the  tension  rods  of  the  beams  fX 

girders. 
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(j)  All  reinforcing  steel  shall  be  accurately  located  in  the  forms  and  eecured 
against  displacement  and  properly  inspected  before  any  surrounding  con- 
crete be  put  in  place.  It  shall  be  afterwards  completely  inclosed  by  the 
concrete,  and  such  steel  shall  nowhere  be  nearer  the  surface  of  the  concrete 
than  1 J  inch  for  columns,  1 1  inch  for  beams  and  girders,  and  i  inch,  but  not 
less  than  the  diameter  of  the  bar,  for  slabs. 

(k)  The  longitudinal  steel  in  beams  and  girders  shall  be  so  disposed  that 
there  shall  be  a  thickness  of  concrete  between  the  separate  pieces  of  steel 
of  not  less  than  one  and  one-half  times  the  maximum  sectional  dimension 
of  the  steel. 

(0  For  square  slabs  with  two-way  reinforcements,  the  bending  moment 
at  the  center  of  the  slab  shall  not  be  less  than  that  expressed  in  the  formula 

for  mtermediate  spans,  and  — - —  for  end  spans. 


24  '^       '  20 

(m)     The  moment  over  supports  shall  not  be  less  than  the  formula  — ;, — 

36 

and  the  sum  of  the  moments  over  one  support  and  at  the  center  of  the  span 


shall  be  taken  not  less  than  the  formula 


12 


Kin  the  above  formula  W  is  the  load  per  lineal  foot  and  L  the  length  of  the 

span. 

(n)     For  squares  or  rectangular  slabs  the  distribution  of  the  loads  in  the 

two  directions,  shall  be  inversely  as  the  cubes  of  the  two  dimensions. 

(o)     Exposed   metal  of    any  kind  will  not  be  considered  a  factor  in  the 

strength  of  any  part  of  any  concrete  structure,  and  the  plaster  finish  applied 

over  the  metal  shall  not  be  deemed  sufficient  protection  unless  applied  of 

sufficient  thickness  and  so  secured  as  to  meet  the  approval  of  the  Department. 

Sec.  224.    Limiting  Width  of  Flange  in  T-Beams. 

(a)     In  the  calculation  of  ribs  a  portion  of  the  floor  slab  may  be  assumed 

as  acting  in  flexure  in  combination  with  the  rib.    The  width  of  the  slab  so 

acting  in  flexure  is  to  be  governed  by  the  shearing  resistance  between  rib 

and  slab,  but  limited  to  a  width  equal  to  one-third  of  the  span  length  of  the 

ribs  between  supports  and  also  limited  to  a  width  of  three-quarters  of  the 

distance  from  center  to  center  between  ribs. 

(&)     No  part  of  the  slab  shall  be  considered  as  a  portion  of  the  rib  unless 

the  slab  and  rib  are  cast  at  the  same  time. 

(c)     Where  reinforced  concrete  girders  support  reinforced  concrete  beams, 

the  portion  of  floor  slab  acting  as  flange  to  the  girder  must  be  reinforced  with 
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iae  top  at  right  angles  to  Iho  ptiier,  Ui  enablo  it  lo  triuiBiuil  I 
I        Lly  to  Iho  ^rdcr  und  not  Ihruugh  Ihi;  hraini^. 

nil  -iiikagc  and  Thcrmnl  Slrrstcn. 
kitgo  Htiil  Ihrrtnal  siri'.fses  shult  he  provi<lc<)  for  by  iii trod U(^ lion  of 
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226.     lieinforced  Coiicrdt   CiAumna— Limit  of  Ltnglh  —  Per  Cent   of    R»- 
orcemenl — Bending  Momejit  on  Columns — Tjfing  Vertical  Rods. 

Reinforced  concrete  may  be  used  for  columns  io  which  the  concTCte 


shall  not  be  leaner  than  a  1:2:4  n 
least  aide  or  dlameUU'  does 
BCction  of  the  columnH  be  less  tni 
ing  rods  mUHt  be  tied  together 
vals  nol  more  than  twelve  tin 
18  inches.     W 


tnd  in  which  the  ratio  of  length  to 
2  but  in  no  ca«e  shall  the  Croat- 
ian 04  square  Inchea.  liongitudinal  reinrorc- 
o  effectively  resist  outward  flexuce  at  inler- 
a  least  diameter  of  rod  and  not  more  than 
rods  are  not  required,  reinforcing  rods  shall 
be  used,  equivalent  to  not  leas  than  one-half  of  one  per  cent  (.005)  of  Iht 
cross'sectional  area  of  the  column;  provided,  however,  that  the  total  sec- 
tional urea  of  the  reinfornng  etcci  shall  not  be  Icsa  than  1  square  inch  and 
that  no  rod  or  bar  be  of  smaller  diameter  or  least  dimenaon  than  ^  incii. 
The  area  of  reinforcing  compreasioii  rods  shall  be  linuted  to  three  per  cent 
of  crosa  sectional  area  o(  the  column.  Vertical  reinforcing  rods  shall  esicnU 
upward  or  downward  into  the  column,  above  or  below,  lapping  the  reinforce- 
ment above  or  below  enough  to  develop  the  stress  in  rod  by  the  allowable 
unit  for  adhesion.  When  beams  or  Orders  are  made  monolithic  with  or 
rigidly  attached  to  reinforced  concrete  columns,  the  latter  shall  be  deugned 
to  resist  a  bending  moment  equal  to  the  greatest  possible  unbalanced  moment 
in  the  beams  or  girders  at  the  columns,  in  addition  to  the  direct  loads  for 
which  the  columns  are  designed. 

(b)  When  the  reinforcement  consists  of  vertical  bars  and  spiral  hooping, 
the  concrete  may  be  stressed  to  one-fourth  of  its  ultimat*  strength,  provided 
that  the  amount  of  vertical  reinforcement  be  not  less  than  the  amount  o( 
the  spiral  reinforcement,  nor  greater  than  eight  per  cent  of  the  area  within 
the  hoopingi  that  the  percentage  ot  spiral  hooping  be  not  less  than  one-half 
of  one  per  cent,  nor  greater  than  one  and  one-half  per  cent;  that  the 
pitch  of  the  si)lral  hooping  be  uniform  and  not  greater  than  onc-tenlh  uf 
the  diaroet«r  of  the  column,  nor  greater  than  3  inches;  that  Ihc  spiral  lie 
secured  to  the  verticals,  at  every  intersection,  in  such  a  manner  u»  lo 
insure  the  maintaining  of  its  form  and  poution,  that  the  verticals  be  spaced 
so  that  their  distance  apart,  measured  on  the  circumference,  be  not 
greater  than  0  inches,  or  one-eighth  the  circumference  of  the  column 
within  the  hooping.     In  sueh  columns  the  action  of  the  hooping  may  be 
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assumed  to  increase  the  resistance  of  the  concrete  equivalent  to  two  and 
one-half  times  the  amount  of  the  spiral  hooping  figured  as  vertical  reinforce- 
ment. No  part  of  the  concrete  outside  of  the  hooping  shall  be  considered 
as  a  part  of  the  effective  column  section. 

Sec.  227.    Structural  Sleet  CotumnH. 

II  When  the  vertical  reinforcement  consists  of  a  structural  steel  column  of 
box  shape,  with  lattice  or  batten  plates  of  such  form  as  to  permit  its  being 
filled  with  concrete,  the  concrete  may  be  stressed  to  one-fourth  of  its  ulti- 
mate strength,  provided  that  no  shape  of  less  than  one  square  inch  section 
be  used  and  that  the  spacing  of  the  lacing  or  battens  be  not  greater  than  the 
least  width  of  the  columns. 

Sec.  228.     Curtain  Walls  in  Skeleton  Construction  Buitdinys. 

H Buildings  having  a  complete  skeleton  construction,  or  a  combination  of 
both,  may  have  exterior  walls  of  reinforced  concrete  8  inches  thick,  pro- 
vided, however,  that  such  walb  shall  support  only  their  own  weight  and 
that  such  walls  shall  have  steel  reinforcement  of  not  less  than  three-tenths 
of  one  per  cenir  in  each  direction  vertically  and  horizontally,  the  rods  spaced 
not  more  than  12-inch  centers  and  wired  to  each  other  at  each  inter- 
section. All  bars  shall  be  lapped  for  a  length  sufficient  to  develop  their  full 
stress  for  the  allowable  imit  stress  for  adhesion.  Additional  bars  shall  be 
set  around  openings,  the  verticals  wired  to  the  nearest  horizontal  bars, 
and  the  horizontal  bars  at  top  and  bottom  of  openings  shall  be  wired  to 
the  nearest  vertical  bars.  The  steel  rods  shall  be  combined  with  the  con- 
crete and  placed  where  the  combination  will  develop  the  greatest  strength, 
and  the  rods  shall  be  staggered  or  placed  and  secured  so  as  to  resist  a  pres- 
sure of  thirty  pounds  per  square  foot,  either  from  the  exterior  or  from  the 
interior  on  each  and  every  square  foot  of  each  w^all  panel. 

Sec.  229.     Bending  and  Elongation  of  Steel. 

HThe  bending  and  elongation  of  steel  used  in  reinforced  concrete  construc- 
tion shall  conform  to  the  following  requirements: 

(a)  Steel  having  a  diameter  of  ^-inch  or  less  shall  be  capable  of  bending 
cold  ninety  degrees  over  a  diameter  equal  to  twice  the  thickness  of  the 
piece  without  fracture;  steel  over  Ji-inch  in  diameter  shall  be  capat)le 
of  bending  cold  to  ninety  degrees  over  a  diameter  equal  to  three  times  the 
diameter  of  the  piece. 

(6)     The  material  of  reinforcement  shall  be  such  form  that  it  will  not  elongate 
under  working  stress  to  exceed  one  fifteen-hundredth, 
(c)     Reinforcing  steel  used  in  reinforcing  concrete  construction  shall  not  be 
painted  but  shall  be  free  from  all  mill  scale  and  loose  rust. 
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Porllund  ccinciil  ehall  be  used  in  reinforced  concrete  conBtru^  I 
,  shall  be  l«8tcd  in  car  load  lots  when  delivered,  or  in  [{UMh-j 
a  e^iial  to  Ibe  same.    Cetnenl.  failing  to  mcel  the  requirementa  of  a 
rat^  test  shall  be  rejected. 

I  must  be  allowed  to  harden  tweaty-four  houiS'1 
•II  iiioist  air,  and  then  be  submitted  to  the  accelerated  test  as  follows:    A  p*t  1 
IB  exposed  in  any  convenient  nay  in  an  atmosphere  of  steam,  and  above  I 
Iroiling  water,  in  a  loosely  closed  vessel  for  three  hours,  after  which  before 
the  pat  cools,  it  ie  placed  in  the  boilinii  water  for  five  additional  houre. 
pan  thia  test  satisfactorily,  ti  emain  firm  and  hard  and  show  no 

mgns  of  cracking,  distortion,  o.      Eiiiti.-^i>tion. 

(c)  Portland  cement  when  tested  shall  have  a  minimum  tenule  strength 
as  follows:  Neat  cement  after  one  day  in  moist  lur  shall  develop  a  lensLe 
strength  of  at  least  200  pounds  per  square  inch;  after  one  day  in  air  and 
six  days  in  water  shall  develop  a  tensile  strength  of  at  least  500  pounds  per 
square  inch,  and  after  one  day  in  air  and  twenty-seven  days  in  water,  shall 
develop  a  tensile  strength  of  at  least  600  pounds  per  square  inch.  Cement 
and  sand  t«3te  composed  of  one  part  of  cement  and  three  parts  of  sand 
shall,  after  one  day  in  lur  and  six  days  in  wal«r,  develop  a  tensile  strength 
of  at  least  175  pounds  per  square  inch;  and  after  one  day  in  wr  and  twenty- 
seven  days  in  water,  shall  develop  a  tensile  strength  of  at  least  240  pounds 
per  square  inch. 

(d)  \  certificate  that  the  cement  used  has  been  tested  and  has  met  the 
requirements  of  this  section  and  that  the  tests  have  been  made  in  accord- 
ance with  the  standard  methods  prescribed  by  the  American  Society  for 
Testing  Materials,  on  pages  149  to  164,  both  inclusive,  of  the  Proceedings 
of  the  Eleventh  Annual  Meeting  of  the  American  Society  tor  Testing  Ma- 
terials, adopted  August  15,  1903.  shall  be  furnished  to  the  Department  by 
the  architect  or  enpneer  in  charge. 

Sec.  231.    Sand. 

HThe  sand  to  be  used  for  concrete  shall  be  clean,  hard,  coarse  sand,  of  the 
grade  known  as  torpedo  sand,  and  free  from  loam  or  dirt;  not  less  than  43 
per  centum  shall  be  retumedion  a  screen  of  400  mesh  to  the  square  ioch. 

Sec.  232.    Sime. 

IIThe  stone  to  be  used  in  concrete  shall  be  clean  crushed  hard  stone  or  clean 
crushed  blast  furnace  slag  or  gravel  of  a  uie  to  pass  through  a  l^nch 
square  mesh.  If  limestone  or  slag  is  ueed,  it  shall  be  screened-  to  remove 
all  dust;  if  gravel  is  used  it  shall  be  thoroughly  washed.    Stone  shall  be 
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drenched  immediately  before  using.  If  slag  is  used,  it  shall  be  of  such 
character  that  when  made  into  concrete  the  concrete  will  develop  a  crush- 
ing strength  equal  to  that  specified  for  stone  or  gravel  concrete. 

Sec.  233.     Mixing, 

1A11  concrete  shall  be  mixed  in  a  mechanical  mixer,  except  when  limited 
quantities  are  required,  or  when  the  conditions  of  the  work  make  hand 
mixing  preferable;  hand  mixing  to  be  done  only  when  approved  by  the 
Department.  In  all  mixing,  the  separate  ingredients  shall  be  measured 
and  shall  be  thoroughly  mixed  and  must  be  uniform  in  color,4appearance, 
and  consistency,  before  placing. 

Sec.  234.    Placing  Concrete. 

^In  filling  in  concrete  around  reinforcing  steel,  the  concrete  must  be  worked 
continuously  with  suitable  tools,  as  it  is  put  in  place.  Filling  the  forms 
completely  and  puddling  afterwards  will  not  be  permitted.  In  placing  the 
concrete,  the  work  shall  be  so  laid  out  that  partly  set  concrete  will  not  be 
subjected  to  shocks  from  men  wheeling  or  handling  material  over  it. 

Sec.  235.     Concrete  Placed  in  Freezing  Weather. 

fWhen  concreting  is  carried  on  in  freezing  weather,  the  material  must  be 
heated,  and  such  provisions  made  that  the  concrete  can  be  put  in  place 
without  freezing.  The  use  of  frozen,  lumpy  sand  or  stone  depending  on 
hot  water  used  in  mixing  to  thaw  it  out  will  not  be  permitted.  AU  reinforced 
concrete  shall  be  kept  at  a  temperature  above  freezing  for  at  least  forty- 
eight  hours  after  being  put  in  place.  All  forms  under  concrete  placed  in 
freezing  weather  shall  remain  until  all  evidences  of  frost  are  absent  from 
the  concrete  and  the  natural  hardening  of  the  concrete  has  proceeded  to 
the  point  of  safety. 

Sec.  236.    Concrete  Placed  in  Warm  Weather. 

^Concrete  laid  in  warm  weather  shall  be  drenched  with  water  twice  daily, 
Sunday  included,  during  the  first  week  after  being  put  in  place. 

Sec.  237.    Cement  Finish. 

^Cement  finish  added  to  the  top  of  slabs,  beams,  or  girders,  shall  not  be 
calculated  in  the  strength  of  a  member  unless  laid  integrally  with  the 
rough  concrete.  No  greater  unit  stress  shall  be  allowed  on  such  cement 
finish  than  on  the  rough  concrete. 

Sec.  238.    Fireproof  Concrete  Construction. 

^Reinforced  concrete  construction  will  be  accepted  for  fireproof  buildings 
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if  (IPsigiHHl  as  iirescribed  in  ibia  jiuragraph,     Tlic  aggrcgat*  for  TOCi  e 
v.Tetc.  ehall  be  clean,  broken  ntonc  or  clean  crushed  blast  fumacu  s 
I'.iean  screuaud  gravel,  together  with  clean,  coarse  sand  of  the  grade 
OH  torpedo  sand;  stone,  slag,  or  gravel  shall  be  of  a  size  to  pasa  tbnmgh  a,! 
screen  of   J4  inch  mesh.     The  luinioiuin   thickness  of  concrete  surround*^ 
ing  the  reinforcing  members  of  reinforced  conerete  beams  anil   gink-ra  1 
shall  be  '2  inches  on  the  bottom,  and    1>4  inches  on  the  sides  uf  Haid* 
beams  and  girders.    The  minimum  thickness  of  concrete  under  slab  nxta  J 
shall  be  1  inch;  and  all  reinforcement  in  columns  shall  have  a  EQiuiminaJ 
protection  of  2  inches  of  concrete  except  as  hereinafter  proWded,  if  a 
pleraentary  metal  fabric  is  placed  in  the  concrete  surrounding  the  r«nfor 
ing,  umply  for  holding  the  (iont^reto,  the  (hipkncsa  of  concrete  undrr  I 
reinforcing  may  be  reduced  by  one-half  inch,  then  such  fabric  shall  nof  be 
considered  as  reinforcing  metal. 

Sue.  230.      RenioviU  of  Forms. 

Uln  no  case  shall  the  props  and  shores  iiaed  in  reinforced  concrete  con- 
struction be  removed  from  under  Itoors  and  roofs  in  k'ss  than  two  week*, 
except  as  is  provided  herein.  Column  forms  shall  not  be  removed  in  Iom 
Jthan  four  days.  The  centering  from  bottom  of  slabs  and  sides  uf  bearaa 
and  Orders  may  be  removed  after  the  concrete  has  set  for  one  week,  if  the 
floor  h;i3  obtained  sufTicient  hnrdness  lr>  sustain  the  deiid  weight  of  the  sJiid 
floor.  No  load  or  weight  Hhall  be  placed  on  any  portion  of  the  construc- 
tion until  the  concrete  has  fully  set  and  the  centers  have  been  removed. 

Sec.  240.     Tats. 

HThe  contractor  for  the  reinforced  concrete  construction  shall  make  load 
tests  on  any  portion  of  the  work  within  a  reasonable  lime  after  erection, 
as  may  be  required  by  the  Department.  Such  testa  must  be  made  under 
the  direction  of  the  Department  and  must  show  that  the  construction 
will  sustain  u  load  twice  the  sum  of  the  live  and  dead  loads  for  which  it 
was  designed,  without  any  sign  of  failure.  The  construction  may  be  con- 
sidered as  part  of  the  test  load.  Each  test  load  shall  cover  two  or  more 
panels  and  shall  remain  in  place  at  least  twenty-four  hours.  The  deflection 
under  the  full  test  load  at  the  expiration  of  .twenty-four  hours  shall  noi 
exceed  one  eight -hundredth  of  the  span.  These  tests  shall  be  consideml 
as  teats  of  workmanship  only. 

Sec.  241.     Firt  Protection. 


KWherever  reinforced  concrete  is  used  in  buildings  over  3  stories  high, 
such  reinforced  concrete  construction,  all  coUimns,  prders.  and  beams  shall 
have  a  protecting  covering  of  at  least  1  inch  of  non-combustible  material 
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on  all  exposed  surfaces,  over  and  above  the  thicknesses  and  sizes  required 
structurally  in  these  reinforced  concrete  members.  Cinder  concrete,  clay 
tiles,  or  plaster  on  wire  lath  are  acceptable  materials  for  this  fire  protection. 

Sec.  242.    Supervision. 

iJThe  execution  of  all  reinforced  concrete  work  shall  be  done  imder  the 
direct  and  constant  supervision  of  a  competent  foreman  or  superintendent. 

^These  foremen  or  superintendents  must  be  enrolled,  examined,  classified, 
and  licensed  by  or  at  the  instance  of  the  Building  Department.  Examina- 
tions may  be  held  at  regular  intervals  and  an  eligible  list  kept  of  men 
classified  as  to  ability  to  carry  on  the  different  grades  of  work,  for  no  con- 
crete construction  shall  be  carried  on  save  under  the  direction  of  one  of 
these  duly  licensed  superintendents  of  whose  Ability  the  Department 
must  be  thoroughly  satisfied;  and  a  first-class,  important  building  shall 
not  be  superintended  by  one  who  is  qualified  only  to  look  after  a  second- 
class,  inferior  building. 

II Further,  these  superintendents  must  report  the  progress,  condition,  and 
character  of  the  work  in  their  charge  at  least  once  a  week  to  the  Building 
Department.  They  are  to  be  virtually  employes  or  inspectors  of  the 
Department  but  psdd  by  the  owners  or  builders  of  the  buildings.  They 
arc  to  be  held  responsible  to  the  Department  for  that  work  and  must  report 
any  attempted  violation  of  these  rules  of  which  they  may  in  any  way  become 
cognizant.  In  the  event  of  their  carelessness  with  the  work  in  their  charge 
or  any  connivance  in  the  evasion  of  these  requirements,  or  other  wrong 
doing  or  incompetence,  the  Building  Department  may  discharge  them, 
suspend  them,  remove  them,  place  them  upon  less  important  work  or  revoke 
their  license  entirely  and  bar  them  from  any  such  superintendence  in  the 
City. 
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CHAPTER    XVI 
REINFORCED  TERRA  COTTA  HOLLOW  TILE 

Sec.  243.  The  term  reinforced  hollow  tile  is  hereby  deGned  Ut  mean  a  system 
of  hollow  burned  clay  tile  in  combination  with  rmTorced  concrete,  in  wluch 
combination  the  hollow  i"  ^  to  reuet  coropresoive  uid  shear- 

IresBcs  Bubjeet  to  the  visions: 

II 1  he  provisions  relating  to  reinforced  concrete  contitructioD  shftll  hold 
ns  far  as  appheable  (o  thia  syslenj. 

<IA11  tile  to  be  hard  burned  terra  cotta  tile  or  uniforro  quality,  free  from 
lihrinkikge  cracks,  with  tnie  beds  and  having  an  ultimate  oompnceive 
HTrength  of  noi  less  than  3,000  pounds  per  Bquarc  inch  of  net  area  of  sat- 
face  (esled. 

HThc  following  stresses  and  values  shall  not  be  exceeded:    E\trrme  fiber 
strc«s  (compressvp)  on  hollow  tile,  500  pounds  per  square  inch. 
mishearing  stress  on  hollow  tile,  200  poun(!s  per  square  inch 
HAdhesion  between  tile  and  1:2:4  concrete  to  1:3  cement  mortar,  40  pounds 
per  square  inch. 

URatio  of  modulus  of  elasticity  of  steel  to  that  of  tile  with  cement  mortar 
joints,  10. 

Sec,  2-14.  Spedat  Proi-iisions  as  to  Workmanship  in  Reinforced  Holloir  Tiit 
Conslruclion. 

liThe  hollow  lile  shall  be  thoroughly  so.tked  with  water  at  the  lime  con- 
crete is  poured  and  be  kept  drenched  for  at  least  thirty-six  hours  after- 
wards. The  joints  between  lilcs  shall  be  staggered,  buttered,  and  slushed 
full  of  mortar  consisting  of  one  (1)  part  of  Portland  cement  and  three  (3) 
parts  of  clean,  sharp  sand,  thoroughly  mixed. 

Sbc.  245.     Terra CotlaTUeColumm.    SeeSection205. 

Str.  246.  Specitd  Provisions  as  to  Workmanship  in  Tile  Volumn  Conttruetitm. 
HAIl  terra  cotta  tile  must  be  thoroughly  wet  before  using  and  when  used 
in  columns  must  be  set  on  end  with  the  voids  running  vertically  and  with 
the  webs  in  line  of  pressure. 

UAH  vertical  joints  must  stagger  and  terra  cotta  blocks  just  be  of  proper 
dimenaions  to  meet  this  condition  aa  no  broken  tile  will  be  allowed. 
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^All  work  to  be  set  plumb,  with  uniform  horizontal  joints,  thickness  to 
average  ^  inch.  The  minimum  time  which  shall  elapse  between  the 
finishing  of  the  work  and  before  any  load  is  placed  thereon  shall  be  not 
less  than  seven  days.      ^ 

Sec.  247.     Terra  CoUa  Tile  WaUa. 

H Hollow  tile  may  be  used  for  building  "primary  bearing  walls,  which  are 
defined  as  walls  that  may  be  used  to  receive  directly  the  loads  from  floors 
or  roofs  in  addition  to  their  acting  as  partition  walls,  provided  the  propor- 
tion between  thickness  of  wall  and  free  height  between  the  floors  does  not 
exceed  fifteen  and  the  load  including  the  weight  of  the  construction  does 
not  exceed  three  hundred  and  fifty  pounds  per  square  inch  of  net  sec- 
tional area  of  tile.  The  thickness  of  walls  shall  be  calculated  as  the 
outside  dimensions  of  the  tile  and  each  tile  shall  be  full  thickness  of  walL 
The  thickness  of  the  plastering  is  not  to  be  included  as  a  part  of  the  thick- 
ness of  the  wall.  Walls  having  a  thickness  of  4  inches  may  be  used  when 
the  height  does  not  exceed  5  feet.  The  quality  of  the  tile  and  mortar 
and  special  provisions  as  to  workmanship  as  specified  for  terra  cotta  columns 
shall  apply  to  terra  cotta  tile  walls. 

Sec.  248.     Terra  Cotta  Grain  Bin  Construction. 

•[Fireproof  storage  bin,  grain  elevators  and  grain  warehouses  may  be  built 
in  cylindrical  form  with  terra  cotta  tile  of  such  height,  diameter  and  thick- 
ness as  is  allowed  by  safe  engineering  practices,  provided  that  the  material 
shall  not  be  stressed  in  excess  of  the  limits  prescribed  in  this  chapter  for 
walls  and  columns. 

CONCRETE  BUILDING  BLOCKS 

Sec.  249.  Hollow  concrete  building  blocks  may  be  used  for  buildings  five 
stories  or  less  in  height  where  their  use  is  approved  by  the  Building  De- 
partment, provided,  however,  that  the  concrete  shall  be  composed  of  at 
least  one  part  of  Standard  Portland  cement,  and  not  to  exceed  five  parts 
of  clean,  coarse,  sharp  sand  or  gravel,  or  a  mixture  of  at  least  one  part 
of  Portland  cement  to  five  parts  of  crushed  rock  or  other  suitable  aggre- 
gate. Provided,  further,  that  this  section  shall  not  permit  the  use 
of  any  kind  of  hollow  blocks  in  party  walls.  Said  party  walls  must  be 
built  solid. 

^.\11  concrete  material  shall  be  of  such  fineness  as  to  pass  a  }-inch 
ring  and  !)o  free  from  dirt  or  foreign  matter.  The  material  composing 
all  such  ))locks  .shall  1)0  properly  mixed  and  manipulated  and  the  hollow 
space  in  said  blocks  shall  be  properly  proportioned. 
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Sec.  350.     When?  the  face  only  is  of  hollow  building  blocks  and  the 

iag  is  of  brick,  the  facing  of  hollow  blocks  must  be  strongly  Imndrd  to9 
the  brick  either  with  headers  4  iuches  into  the  brickwork — every  foui 
course  being  a  heading  course— or  with  approved  ties;  no  bricJc  Imcking^ 
shall  be  less  than  H  inehos.  Where  the  wbIIb  art  made  entirely  of  holloV^I 
lilocka,  but  where  anid  blocks  huve  not  the  surne  widtJi  iis  the  wall.  i> 
fifth  course  shall  extend  through  the  wall  fomiinii;  a  secure  lioacl. 
walla  where  blocks  are  used,  shall  be  laid  up  in  Portland  cement  mortar;  ] 
two  parts  sand,  one  part  Portland  cement. 

Skc.  251.  All  hollow  concrete  building  blocks,  liefore  1>eing  utted  in  the 
c.on8truction  of  any  building  in  the  city,  shall  have  attained  an  a^  of  at 
least  four  weeks. 

Sec.  253.  Wherever  girders  or  lieams  or  joists  rest  upon  walls  so  that  there 
is  a  concentrated  load  on  the  block  of  over  1  Uin,  the  blocks  supporting 
the  girder  or  joists  must  be  made  solid.  Where  such  concentrated  load 
shall  exceed  3  tons,  the  blocks  for  two  courses  below  and  for  a  distance 
extending  at  lea^t  IS  inches  each  side  of  said  girder,  shall  be  made  solid. 
Where  the  load  on  the  wall  from  the  girder  exceeds  5  tons,  the  blocks  for 
three  courses  beneath  it  shall  be  made  solid  with  material  similar  to  thftt  in 
the  blocks.  Wherever  walls  are  dccrciised  in  thickness,  the  top  course  of 
the  thicker  shall  l>e  solid. 

^Provided,  always,  that  no  wall,  or  any  part  thereof,  composed  of  hollow 
concrete  blocks  shall  be  loaded  to  an  excess  of  8  tons  per,  superficial 
foot  of  the  area  of  such  blocks,  including  the  weight  of  the  wall. 

^No  block  shall  have  an  average  crushlDg  strength  of  less  than  2,000 
pounds  per  square  inch  when  the  blocks  are  tested  (at  twenty-eight  days 
for  concrete),  where  the  strength  is  figured  on  the  effective  net  sectiou. 

Sec.  253.  All  piers  and  buttresses  that  support  loads  in  excess  of  5  tons, 
shall  be  built  of  solid  blocks  for  such  distances  below  as  may  be  required 
by  the  Building  Department,  and  any  lintels  spanning  over  4  feet  tt  inches 
in  the  clear  shall  rest  on  solid  blocks. 

fProvided,  that  no  hollow  building  blocks  shall  be  used  in  the  construction 
of  any  building  in  the  City  unless  the  maker  of  said  blocks  boa  submit- 
ted the  product  to  the  full  test  required  by  the  Building  Department, 
which  may  also  require  a  renewal  of  such  tests  from  time  to  time  to  In- 
sure that  the  standard  and  character  of  the  work  is  kept  up. 
1[.\  brand  or  mark  of  identification  must  be  impressed  in,  or  otherwise 
permanently  attached  to,  each  block  for  purpose  of  identification. 
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Klhe  manufacturer  and  user  of  any  such  hollow  blocks,  as  arc  mentioned 
in  this  regulation,  or  either  of  them,  shall  at  any  and  all  timc3  have  made 
such  tests  of  the  cements  or  clays  used  in  making  such  blocks,  or  such  further 
tests  of  the  completed  blocks,  or  of  each  of  these,  at  their  own  expense,  and 
under  the  supervision  of  the  Building  Department,  as  it  shall  re<iiiire. 

Sec.  254.  The  cement  used  in  making  said  concrete  blocks  shall  be  Portland 
cement,  and  must  be  capable  of  passing  the  minimum  requirements  as 
set  forth  in  the  "Standard  Specifications  for  Cement"  by  the  American 
Society  for  Testing  Materials. 

tAny  and  all  blocks,  samples  of  which,  on  being  tested  under  the 
direction  of  the  Building  Department,  fail  to  stand  (at  twenty-eight  days 
for  concrete),  the  tests  required  by  this  regulation,  shall  be  marked  "con- 
demned" by  the  manufacturer  or  user  and  shall  be  destroyed. 

KNo  concrete  blocks  shall  be  used  in  the  construction  of  any  building 
within  the  City  until  they  have  been  inspected,  and  average  samples  of 
the  lot  tested,  approved,  and  accepted  by  the  Building  Department. 

Sec.  255.  These  regulations  shall  apply  to  all  such  new  materials  as  are  used 
in  building  construction,  in  the  same  manner  and  for  the  same  purpose 
as  stone,  brick,  and  concrete  arc  now  authorized  by  the  Building  Laws, 
when  said  new  material  to  be  substituted  departs  from  the  general  shape 
and  dimen.sions  of  ordinary  building  brick. 

llBeforc  any  such  material  is  used  in  buildings,  an  application  'or  its  use 
and  for  a  test  of  the  same  must  be  filed  with  the  Building  Department. 
A  description  of  the  material  and  a  brief  outline  of  its  manufacture  and 
proportions  of  th^  materials  used  must  be  embodied  in  the  application. 

Sec.  256.  The  material  must  be  subjected  to  the  following  tests:  trans- 
versCf  compression^  absorption,  freezing,  fire,  and  water.  Additional  tests 
may  be  called  for  when,  in  the  judgment  of  the  Building  Department, 
the  same  may  l)e  necessarj'.  All  such  tests  must  Imj  ma<Ie  as  heretofore 
directed.     The  tests  will  l)e  made  at  the  expen.se  of  the  applicant. 

fThe  results  of  the  tests,  whether  satisfactory  or  not,  must  !xj  filed  with 
the  Building  Department.  They  shall  Ihj  open  to  inspection  upon  appli- 
cation to  the  Building  Department. 

Sec.  257.  For  the  purposes  of  the  tests,  at  least  twenty  samples  or  test 
pieces  must  be  provided.  Such  samples  must  represent  the  ordinary 
commercial  product.  They  may  \ye  selected  from  stock  !>y  the  Building 
Department. 
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Sec.  258.     Terra  colta  hollow  tile  may  be  used  for  bearing  walls  in  bulldia 
five  atorieg  or  less  in  height,  or  for  eDeloaure  wails  for  skeleton  BtruRt 
of  any  height  where  the  wall  is  carried  from  story  to  story,  on  steel  or 
Crete  beams  or  girders,  where  said  use  is  approved  by  the   Dppartin 
Provided  that  this  section  shall  not  permit  the  use  of  hallow  lile  lii  pu 
walla,  which  must  be  built  solid. 

Sac.  250.  All  material  must  be  well  burned,  dcitae  matmul  of  apy)ruv< 
quality  and  thivkness. 

Sec.  200.    The  thickness  of  the  walls  shall  not  be  leiM  than  is  required  t 
Uw  for  brick  walls,  except  where  hollow  tile  blocks  are  used  as  a  subotitut^ 
for  wood  conatnictlon.     The  exterior  walls  shall  be  not  less  than  the  folto 
ing    thicknesses: 

(o)     For  a  one  story  building,  6  inches. 

(6)  For  3  two  story  building,  first  etory  8  inches,  second  story  fl  i: 
(c)  For  a  three  story  building,  first  story  10  inches,  second  atory  8  i; 
third  story  8  inches. 

((i)  For  a  four  story  building,  first  story  12  inches,  ae-ond  story  10  u 
third  story  8  inches,  fourth  story  8  inches. 

(c)     For  a  five  story  building,  first  atory  12  inches,  second  story  10  ii 
(liinl  slury  10  iiiclies,  fuutth  story  S  inches  uuiI  fiftli  story  S  inuiies. 
if)    The  foundation  walls  shall  be  not  less  than  4  inches  thicker  than  tbe 
first  story  walls,  provided  thut  no  foundation  wall  shall  be  leee  than  12  i&dMi 
thick. 

Sec.  2Q1.  IT  the  walls  are  exposed  to  the  weather,  all  the  hoUow  tile  mivt 
be  o(  dense  material,  and  vitrified  in  burning,  or  they  may  be  dense  uw- 
terial,  hard  burned  and  covered  on  the  exposed  sides  with  at  least  I  inck 
of  Portland  cement  stucco  or  pebble  dash.  Such  hollow  tile  to  be  wefl 
scored  with  dove-tailed  grooves  to  receive  cement  coating. 

Sec.  262.  Wherever  girders  or  beams  rest  upon  a  wall  so  that  there  is  a 
concentrated  Iliad  on  the  hollow  tile  of  over  two  tons,  the  tile  suppoiting 
the  girder  or  beam  must  be  made  solid  by  filling  with  Portland  cement 
concrete  of  broken  stone  or  gravel  mixed  1;2:4  or  by  covering  the  openingt 
with  flat  slabs  or  brick,  and  wherever  walls  are  decreased  in  thickness  the 
top  course  of  the  thicker  wall  must  be  made  solid  in  tbe  sn 


Sec.  263.  Provided,  always,  that 
pounds  per  square  inch  of  net  b( 
poundH  per  squnre  inch,  if  set  o 


)  tile  shall  be  loaded  i 
on  in  compression,  if  «■! 
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Sec.  264.  All  piers  and  buttresses  that  support  loads  in  excess  of  five  tons 
shall  be  laid  solid  with  Portland  cement  concrete. 

Sec.  265.  Lintels  spanning  over  4  feet  6  inches  in  the  clear  shall  rest  on  tile 
filled  solid  with  concrete. 

Sec.  266.  All  hollow  tile  work  shall  be  subject  to  the  regular  inspection 
provided  for  by  this  code  for  other  masonry  building  materials.  The  ulti- 
mate crushing  strength  shall  be  at  least  seven  times  the  load  it  is  required 
to  support 

Sec.  267.  All  hollow  tile  used  in  walls  or  piers  shall  be  set  in  mortar  com- 
posed of  one  part  Portland  cement  and  throe  parts  of  clean  sand. 
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c.  269.     No  wrought-iroQ  oi  column  shall  have  an   utuui^ 

ported  length  of  more  than  ,    ....     %  itH  least  lateral  dimension  nr 

diameter,  except  aa  prescribed  m  this  Code,  and  also  encppt  In  eaiUM 
when?  the  Building  OfparlmeRt  may  specialty  allow  a  greater  uneupportnd 
length. 
270.  The  ends  oE  all  columns  sbnll  be  faced  to  a  plants  surfuce  at  right 
glej  to  the  axis  of  the  columns,  and  the  connectiim  liptn-een  tbpm  flhall 
uc  made  with  splice  ptat«s. 

^The  joint  shall  be  effecisd  by  rivets  of  sufficient  size  and  number  to 
trarianiit  the  i-nliiv  stress,  imd  the  splice  plates  shall  t>e  ec]uul  in  oectional 
area  to  the  area  of  the  column  spliced. 

Sec.  2T1.  When  the  section  of  the  columns  to  lie  spliced  is  such  that  splice 
plates  cannot  l>e  usc<l,  a  connection  formed  of  pliite^  and  anslcs  may  l>e 
used,  designed  to  properly  distribute  tlic  slre^*.■a;.■^. 

Sec.  272.  No  material,  whether  in  the  Iwdy  of  tlic  column  or  used  a.*  lattice- 
bar  or  stay-plat«,  shiill  1*  used  in  any  wrougiit-iron  or  stccl-colunm  iif  le.*.-< 
tliicliness  than  tt  of  its  unsupporte<l  width  measured  transversely  Itctween 
centers  of  rivets,  or  tV  of  the  distance  l>etween  centers  of  rivets  in  the 
direction  of  the  stress. 

Sec.  273.  Stay-platea  are  to  have  not  less  than  four  rivets,  and  are  to  lie 
spaced  ao  that  the  ratio  of  the  length  to  the  least  radius  of  gyration  of  the 
parts  connected  does  not  exceed  40;  in  this  case  the  distance  between  the 
nearest  rivets  of  two  stay-plates  shall  be  considered  as  the  length. 

Sec.  274.  Steel  and  wrought-iron  columns  shall  be  made  in  one,  two,  or  three 
story  lengths,  and  the  material  Hhall  be  rolled  in  one  length  wherever 
practicable  toavoid  intermediate  splices.  In  placing  these  columns  in  build- 
ings they  shall  lie  "brokcn-joinled,"  the  splices  alternating  to  prevent 
hinging  at  floor  levels. 
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Sec.  275.  Where  any  part  of  the  section  of  a  column  projects  Iwyond  that  of 
the  column  below,  the  difference  shall  be  made  up  by  filling  plates  secured 
to,  column  by  the  proper  number  of  rivets. 

Sec.  276.  Shoes  of  iron  or  steel,  as  prescribed  for  cast-iron  columns,  or  built 
shoes  of  plates  and  shapes  may  be  used  to  comply  with  the  same  require- 
ments. 

^Nothing  herein  shall  prohibit  the  use  of  a  wrought-iron  shell  of  standard 
thickness  filled  with  concrete  approved  by  the  Building  Department. 

Sec.  277.  Cast-iron  columns  shall  be  of  good  workmanship  and  material 
and  have  a  diameter  of  not  less  than  5  inches  and  a  shell  of  a  thickness 
not  less  than  }  inch,  except  that  {  inch  may  be  used  for  Ught  construction. 

^These  columns  shall  not  have  an  unsupported  length  of  more  than  20 
times  their  lateral  dimension  or  diameter,  except  as  stated  in  the  tables 
of  this  Code,  and  except  the  same  shall  form  a  part  of  a  staircase,  and 
also  except  in  such  specific  cases  where  the  Building  Department  may  spe- 
cially  allow  a  greater  unsupported  length. 

^The  top  and  bottom  flanges,  seats,  and  lugs  shall  be  of  ample  strength, 
reinforced  by  fillets  and  brackets;  they  shall  be  not  less  than  1  inch  in 
thickness  when  finished. 

f  All  columns  shall  be  faced  at  the  ends  to  a  plane  surface  at  right  angles 
to  the  axis  of  the  column. 

Sec.  278.  Where  cast-iron  columns  are  placed  vertically  one  on  top  of 
another,  they  shall  be  securely  bolte<i  together  at  the  joints  through  flanges 
cast  on  the  columns  and  a  plate  between  the  flanges.  If  the  column  is 
square  or  rectangular,  the  top  flange  shall  project  not  less  than  2  J  inches 
from  the  outer  surfaces  of  the  column  on  all  sides,  and  the  bottom  flange 
of  the  column  immediately  above  the  same  shall  project  as  far  :is  the  top 
flange  of  the  column  below. 

f  If  the  column  is  round  or  many  sided,  the  top  flange  shall  project  not 
less  than  2}  inches  at  its  least  projection  from  the  outer  surface  of  the 
column,  and  be  square  or  rectangular  in  shape,  and  the  bottom  flange  of 
the  column  immediately  above  the  same  shall  be  of  corresponding  shape 
and  project  as  far  as  the  top  flange  of  the  column  below.  Each  flange 
shall  be  reinforced  with  a  bracket  placed  centrally  on  the  column  and 
with  fillets  both  on  the  bracket  and  the  flange. 

1iln  case  tihe  column  is  placed  on  the  dividing  line  of  the  lot  upon  which 
the  Building  is  to  be  erected,  the  flanges  on  that  side  only  may  be  omitted. 

Sec.  279.  Between  the  joints  of  cast-iron  columns  placed  vertically  over 
each  other,  there  shall  be  in  each  case  a  solid  cast-iron  plate  not  less  than 
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i  in  tbi<:kneas,  of  tho  same  diaii'iisionii  iia  lli<-  (liiugi'R  of  the  roliim! 
i  led  truL'  vn  bolh  siilai:  a  plutc  of  luikl  etccl,  not  less  than  I  iofb 

thick,  amy  be  nsctl  instead  uf  the  catil'4ron  plnU.-. 

^Thc  columns  ahull  bi'  boltud  together  with  bolU  not  Irao  than  )  inch  ia 
diameter  passing  through  the  two  fliingea  unit  the  tiilcrroediuic  pluic,  th« 
bolts  being  of  sufficient  length  to  allow  the  nuts  to  be  acrewetl  up  tighily; 
and  a»  each  column  is  placed  in  position,  the  bolts  shall  aluu  be  plueed  in 
position  and  Iho  nuts  shall  be  tightly  screwed  up.  One  bull  shall  hr  pliicod 
at  each  corner  of  the  plate  and  flnngex  and  the  nnmhrr  of  bolts  shall 
never  be  less  ihan  four.  The  boles  for  these  bolls  shall  be  drilliMl  In  n 
template. 

HWhere  cast-iron  columnfl  urv.  ,. -^  vertically  one  on  lop  of  the  other, 

the  diameters  shall  be  increased,  in  the  case  of  round  columns,  not  leas 
than  1  inch  for  each  two  stories  below  the  columns  on  the  two  stories 
above,  and  in  the  case  of  square  or  rectangular  columtis,  the  same  ratio 
of  increase  shall  follow  on  at  least  two  sides  of  the  columns  in  each  two 
stories  below  the  uppermost  two  columns  of  the  vertical  line.  This  in- 
crease in  size  shall  apply  to  interior  as  well  as  to  exterior  columns. 

Sec.  280.  The  core  of  a  column  below  a  joint  shall  not  be  larger  than  the 
core  of  ttie  column  aliove,  and  the  metal  shall  be  tapered  down  for  a  du- 
tance  of  not  less  than  6  inches. 

Sec.  281.  Wherever  the  core  of  a  cast-iron  column  has  shifted  more  than 
one-fourth  the  thickness  of  the  shell,  the  strent;th  shall  l>c  computed  on  the 
assumption  that  the  thickness  of  the  metal  all  ground  is  equal  to  the 
thinnest  part,  and  the  columns  .shall  lie  condemned  and  rejected  if  this 
computation  shows  the  strength  to  l>e  les.-i  than  recjuired  by  this  Code. 

Sec.  282.  Wherever  blowholes  or  imperfections  are  found  in  a  cast-iron 
column  which  rodueos  the  area  of  the  cross-section  at  that  point  more  than 
ten  per  cent,  sucli  column  shall  itn  condemned  and  rejected. 

Sec.  283.  Cast-iron  posts  or  columns  not  cast  with  one  open  side  or  back, 
before  being  set  up  in  place,  shall  have  a  J-inch  hole  drilled  in  the  shaft 
of  each  post  or  column  by  the  manufacturer  or  contractor  furnishing  the 
same  in  order  to  exhibit  the  thickness  of  Ihe  castings;  and  any  other  hole 
or  holes  of  a  similar  size  which  the  Building  Department  may  require, 
shall  l>e  drilled  in  the  said  posts  or  columns  by  the  said  manufacturer  or 
contractor  at  their  expense. 

Sec.  284.  Iron  or  steel  shoes  or  plates  shall  l>o  used  under  the  bottom  tier 
of  columns  when  necessary  to  properly  distribute  the  load  on  the  foundaticHL 
UShocs  shall  l)e  planeil  on  top. 
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Sec.  285.  In  all  buildings  hereafter  erected  or  altered,  where  any  iron  or 
steel  columns  are  used  to  support  a  wall  or  part  thereof — whether  the  same 
be  an  exterior  or  an  interior  wall — and  where  columns,  located  below  the 
level  of  the  sidewalk,  are  used  to  support  exterior  walls  or  arches  over  vaults, 
the  said  column  or  columns  shall  be  either  constructed  double,  that  is, 
an  outer  and  an  inner  column,  the  inner  colunm  alone  to  be  of  sufficient 
strength  to  sustain  safely  the  weight  to  be  imposed  thereon,  and  the  outer 
column  to  be  1  inch  shorter  than  the  inner  columns,  or  such  other  iron  or 
steel  column  of  sufficient  strength  shall  be  protected  with  not  less  than  4 
inches  of  hard  burned  brickwork,  terra  cotta,  concrete,  or  other  approved 
fireproof  material  securely  applied. 

Sec.  286.  If  iron  or  steel  posts  are  to  be  used  as  party  posts  in  front  of  a 
party  wall  and  arc  intended  for  two  buildings,  then  the  said  posts  shall 
not  be  less  in  width  than  the  thickness  of  this  party  wall,  nor  less  in  depth 
than  the  thickness  of  the  wall  to  be  supported  above. 

^Iron  or  steel  posts  in  front  of  side,  division,  or  party  walls  shall  be  made 
perfectly  tight  between  the  posts  and  walls  with  masonry. 

^Intermediate  posts  may  be  used,  which  shall  be  sufficiently  strong,  and 
the  lintels  thereon  shall  have  sufficient  bearings  to  carry  the  weight  above 
with  safety. 

Sec.  287.  Rivets  in  flanges  shall  be  so  spaced  that  the  least  value  of  a  rivet 
for  either  shear  or  bearing  is  equal  to  or  greater  than  the  increment  of 
strain  due  to  the  distance  between  adjoining  rivets.  All  other  rules  given 
under  riveting  shall  be  followed.  The  length  of  rivets  between  heads 
shall  be  limited  to  four  times  the  diameter.  The  compression  flanges  of 
plate  girders  shall  be  secured  against  buckling  if  their  length  exceed  thirty 
times  their  width. 

Sec.  288.  If  splices  are  used  they  shall  be  of  such  strength  as  to  bring  the 
members  spliced  up  to  the  standard  in  either  tension  or  compression. 

^Stiffeners  shall  be  provided  over  supports  and  under  concentrated  loads; 
they  shall  be  of  sufficient  strength,  as  a  column,  to  carry  the  loads,  and 
shall  be  connected  with  a  sufficient  number  of  rivets  to  transmit  the 
stresses  into  the  web  plate.  Stiffeners  shall  fit  so  as  to  support  the  flanges 
of  the  girders.  If  the  unsupported  depth  of  the  web  plate  exceeds  sixty 
times  its  thickness,  stifl'eners  shall  be  iLsed  at  intervals  not  exceeding  one 
hundred  and  twenty  times  the  thickness  of  the  web. 

Sec.  289.  When  rolled  steel  or  wrought  iron  beams  are  used  in  pairs  to  form 
a  girder,  they  shall  be  connected  by  bolts  and  iron  separators  at  intervals 
of  not  more  than  5  feet. 
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^Ail  beams  12  inches  and  over  in  depth  shall  have  at  leas 
each  separator. 

Sec.  290.     Cast-iron  lintels  shall  not  be  used  for  spiuiH  exceeding  S 

HCaat-iron  lintels  or  beams  shall  not  be  less  than   i  inch  in  thickness  tail 
any  of  their  parts. 

Sec.  301.  ^^1I(m  the  lintels  or  girders  ure  BU[i|iort«d  at  the  ends  by  brick 
walls  or  piers,  they  shall  rest  upon  cast-iron  or  slccl  plates,  or  st«ne  tem- 
plates ur  adequate  strength  to  properly  distribute  the  load  on  the  bctuiogs. 
^In  all  cases  the  safe  loads  shall  not  exceed  those  fixed  by  thin  Codi;. 

Sec.  292.     All   rollcd-stecl  and  wroiight*iroii   Hour  and    ruof   beams  used  in 

buildings  shall  be  of  full  weight,  straight,  and  free  from  Injurious  defccu. 
8ec.  293.     Holes  for  tic  rods  shall  bo  placed  ns  near  the  thrust  of  the  arch  as 

practicable. 

^The  distance  tictween  tie  rods  in  Boors  shall  Dot  exceed  8  feet,   and  shall 

not  exceed  eight  times  the  depth  of  floor  beams  12  inches  and  under. 
Sec.  294.     Channels  or  other  shapes,  where  used  us  skewbncks,  shall  have 

a  sufficient  resisting  moment  to  take  up  the  thrust  of  the  arch. 
*      liBearing  plates  of  metal  or  stone  shall  be  used  to  reduce  the  pressure  oo 

the  wall  to  the  working  stress. 
Sec.  295.     Beams  resting  on  girders  shall   be  securely  riveted  or  l>o)l«d  to 

the  same  where  joined  on  a  girder;  tie  straps  of  ]-inch  net  sectional  area 

shall  be  used,  with  rivets  or  bolts  to  correspond. 

^Anchors  shall  be  provided  at  the  ends  of  all  such  beams  bearing  on  walls. 

Sec.  29G.     Under  the  ends  of  all  iron  or  steel  beams  where  they  rest  on  the 
walls,  cast-iron  or  sl«el  templates  shall  be  built  into  the  walls. 
^Templates  under  ends  of  steel  or  iron  beams  shall  be  of  such  dimensions 
as  to  bring  no  greater  pressure  upon  the  brickwork  than  that  allowed  in 
this  Code. 

KWhen  rolled  iron  or  steel  floor  beams,  not  exceeding  6  inches  in  depth, 
are  placed  not  more  than  30  inches  on  centers,  no  templates  shall  be  re- 
quired. 

HGranite  or  bluestone  templates  of  not  less  than  5  inches  in  thickness  may 
be  substituted  for  iron  or  steel. 

Sec.  297.     All  iron  or  steel  trimmer't>eam  headers,  and  tail  beams  shall  be 
suitably  framed  and  connected. 
llThc  iron  or  steel  girders,   columns,   beams,   trusses,   and   all  other  iron 
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work  of  all  floors  and  roofs  shall  be  strapped,  bolted,  anchored,  and  con- 
nected to  the  walls. 

^All  beams  framed  into  and  supported  by  other  beams  or  girders  shall 
be  connected  thereto  by  angles  or  knees  of  a  proper  size  and  thickness, 
and  have  sufficient  bolts  or  rivets  in  both  legs  of  each  connecting  angle 
to  transmit  the  entire  weight  or  load  coming  on  the  beam  to  the  support- 
ing beam  or  girder. 

fin  no  case  shall  the  shearing  value  of  the  bolts  or  rivets  or  the  bearing 
value  of  the  connection  angles,  provided  for  in  this  Code,  be  exceeded. 

Sec.  298.     The  distance  from  the  center  of  a  rivet  hole  to  the  edge  of  the 
material  shall  not  be  less  than 


inch  for V  inch  rivets 

i  inch  for }  inch  rivets 

H  inches  for }  inch  rivets 

1  i  inches  for 1  inch  rivets 

Wherever  possible,  however,  the  distance  shall  be  equal  to  two  diameters. 

Sec.  299.  All  rivets,  wherever  practicable,  shall  be  machine-driven.  The 
rivets  in  connections  shall  be  proportioned  and  placed  to  suit  the  stresses. 
The  pitch  of  rivets  shall  never  be  less  than  three  diameters  of  the  rivet 
nor  more  than  6  inches.  In  the  direction  of  the  stress,  it  shall  not  exceed 
sixteen  times  the  least  thickness  of  the  outside  member.  At  right  angles 
to  the  stress,  it  shall  not  exceed  thirty-two  times  the  least  thickness  of 
the  outside  member. 

^\\\\  holes  shall  be  punched  accurately,  so  that  upon  assembling  a  cold 
rivet  will  enter  the  hole  without  straining  the  material  by  drifting.  Occa- 
sional slight  errors  shall  be  corrected  by  reaming. 

f  The  rivets  shall  fill  the  holes  completely  and  the  heads  shall  be  hemi- 
spherical and  concentric  with  the  axis  of  the  rivet. 

f  Wherever  required,  gussets  shall  be  provided  of  sufficient  thickness  and 
size  to  accommodate  the  number  of  rivets  necessary  to  make  a  connection. 

Sec.  300.  Where  riveting  is  not  practicable  or  possible,  connections  may 
be  effected  by  bolts.  These  bolts  shall  be  of  wrought  iron  or  mild  steel 
and  they  shall  have  U.  S.  Standard  threads.  The  threads  shall  be  full 
and  clean,  the  nut  shall  be  truly  concentric  with  the  bolt,  and  the  thread 
shall  be  of  sufficient  length  to  allow  the  nut  to  be  screwed  up  tightly. 

Sec.  301.  When  bolts  go  through  bevel  flanges,  bevel  washers  to  match  shall 
be  used,  so  that  head  and  nut  of  bolts  are  parallel. 

Sec.  302.     When  bolts  aro  used  for  suspenders,  the  working  stresses  shall 
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for  wrought  iroD   to   10,000  pounds  and  for    stool   to  it, 

pounds  per  square  inch  of  net  area,  and  the  load  sliull  be  transmitted  ii 
the  head  or  nut  by  strong  washers,  distributing  the  pressure  evenly  o 
the  entire  surface  of  the  s 
Src.  303.    Turned  bolte  in  reamed  holes  shall  be  deemed  a  subotitute  for 
field  rivets,  but  the  diametrical  clearance  shall  not  exceed  Vi  inch  if  turned 
bolts  are  used.    Column  connections  and  main  girder  connections  shall 
be  riveted. 
iec.  304.     Trusses  shall  be  of  such  desigii  that  the  stresses  in  each  member 
can  be  calculated. 

HAII  trusses  shall  be  held  rigid.,  _..  ,.^  <■  by  efficient  systems  of  lateral 
and  sway-bracing  struts,  these  being  spaced  so  that  the  ratio  of  maximum 
limit  of  length  to  least  radius  of  gyration,  established  by  this  Code,  is  not 
exceeded. 

f  Any  member  of  a  truss  subjected  to  transverse  stress,  in  addition  to 
direct  tenfuon  or  compression,  shall  have  the  stresses  causing  such  strain 
added  to  the  direct  slresses  coming  on  the  member,  and  the  total  streesea 
^  thus  formed  shall  in  no  case  exceed  the  working  stresses  stated  in  this 
Code. 
'Sec.  305.  For  tension  members,  the  actual  net  area  only,  after  deduetinf; 
rivet  holes  i  inch  larger  than  the  rivets,  shall  be  considered  as  resisting 
the  stress. 

fif  tension  members  arc  made  of  angle  irons  riveted  through  one  flange 
only,  only  that  flange  shall  be  considerc<l  in  proportioning  areas.  Rivets 
shall  be  proportioned  as  prescribed  in  this  Code. 

Sec.  30C.  If  the  axes  of  two  adjoining  web  members  do  not  intersect  within 
the  line  of  the  chords,  sufficient  area  shall  be  added  to  the  chord  to  take 
up  the  bending  strains,  or  the  web  members  shall  be  connected  by  plates 
so  arranged  that  the  axes  of  the  web  members  prolonged  will  intersect 
on  the  axis  of  the  chord. 

Sec.  307.  No  bolts  shall  be  used  in  the  connections  of  riveted  trusses,  ex- 
cepting when  riveting  is  impracticable  and  then  the  holes  shall  be  drilled 
or  reamed. 

Sec.  308.  The  bending  stresses  on  pins  shall  be  limited  to  20,000  pounds 
for  steel  and  15,000  pounds  for  wrought  iron. 

Sec.  309.  All  compression  members  in  pin-conneclod  trusses  shall  be  pro- 
portioiie<l,  using  seventy-five  per  cent  of  tiie  permissible  working  stress 
for  columns.    The  heads  of  all  eyebars  shall  be  made  by  upeetUng  or  for- 
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ging.  No  weld  will  be  allowed  in  the  body  of  the  bar.  Steel  eyebars  shall 
be  annealed.     Bars  shall  be  straight  before  boring. 

Sec.  310.  All  pin-holes  shall  be  bored  true,  and  at  right  angles  to  the  axis  of 
the  memberSi  and  must  fit  the  pin  within  ^  inch.  The  distance  of  pin- 
holes from  center  to  center  for  corresponding  members  shall  be  alike,  so 
that,  when  piled  upon  one  another,  pins  will  pass  through  both  ends  with- 
out  forcing. 

Sec.  311.  Eyes  and  screw  ends  shall  be  proportioned  so  that  upon  test  to 
destruction,  fracture  will  take  place  in  the  body  of  the  member. 

Sec.  312.     All  pins  shall  be  accurately  turned. 

Sec.  313.  Pin-plates  shall  be  provided  wherever  necessary  to  reduce  the 
stresses  on  pins  to  the  working  stresses  prescribed  in  this  Code.  These 
pin-plates  shall  be  connected  to  the  members  by  rivets  of  sufficient  size 
and  number  to  transmit  the  stresses  without  exceeding  working  stresses. 

Sec.  314.  All  rivets  in  members  of  pin-connected  trusses  shall  be  machine- 
driven.  All  rivets  in  pin-plates  which  are  necessary  to  transmit  stress 
shall  be  also  machine-driven. 

Sec.  315.  The  main  connections  of  members  shall  be  made  by  pins.  Other 
connections  may  be  made  by  bolts. 

^If  there  is  a  combination  of  riveted  and  pin-connected  members  in  one 
truss  these  members  shall  comply  with  the  requirements  for  pin-connected 
trusses;  but  the  riveting  shall  comply  with  the  requirements  of  this  Code. 

Sec.  31G.  All  cast-iron  or  metal  front  plates  shall  be  backed  up  or  filled  in 
with  masonry  of  the  thickness  as  provided  for  walls  and  piers  in  this  Code. 

Sec.  317.  Where  surfaces  in  riveted  work  come  in  contact  with  each  other, 
they  shall  be  painted  before  assembling. 

^Paint  shall  not  be  required  for  metal  structural  work  which  is  to  be 
thoroughly  imbedded  in  concrete  or  cement  grout  applied  directly  against 
the  metal  except  where  surfaces  in  riveted  work  come  in  contact  with  each 
other. 

^All  metal  structural  work  that  is  not  to  be  thoroughly  imbedded  in  con- 
crete or  cement  grout  shall  be  cleaned  of  all  scales,  dust,  dirt,  and  rust, 
and  thoroughly  coated  with  at  least  one  coat  of  suitable  paint;  after  erec- 
tion, all  such  work  shall  be  painted  at  least  one  additional  coat  of  another 
color. 

TC'ast-iron  columns  shall  not  be  painted  or  covered  until  after  inspec- 
tion by  the  Building  Department. 

Sec.  318.    All  iron  or  steel  used  under  water  shall  be  inclosed  in  concrete. 
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PUBLIC  BUILDINGS,  THEATERS,  PLACES  OF  ASSEMBL 

8bc.  3HI.  In  all  public  buildings,  or  buildings  of  a  public  characMr,  Bucb 
OB  hotels,  churcbea,  theatora,  restuuriuits,  railroiul  depots,  public  ha,ll8, 
eohoolH,  and  other  buildings  used  or  intended  to  be  luicd  for  purpoMii  of 
large  public  uaaemblage.  amusement,  or  instruction,  und  including  de- 
partment stores  and  other  business  and  manufacturing  buildings  where 
large  aumbere  of  people  are  coDgregat«d,  the  hulls,  iloors,  and  sUtirway:^, 
seats,  pasaagewuyB,  iind  uislea,  iind  ull  lighting  and  heating  appliances 
and  apparatus  shall  be  arranged  as  the  Building  Department  shaU  direct 
to  facilitate  egress  in  cases  of  Bre  or  accident  and  to  afford  the  requisite 
and  proper  accommodation  for  the  public's  protection. 

Sec.  320.  All  aisles  and  passageways  in  said  buildings  shall  be  kept  free 
from  camp-stools,  chairs,  benches,  and  other  obstructions,  and  no  persoc 
shall  be  allowed  to  stand  in  or  occupy  !iny  of  said  aisles  other  than  ar 
employe,  or  policeman,  or  fireman,  during  any  performance,  service,  ex- 
hibition, lecture,  concert,  bull,  or  any  public  assemblage. 

Sec,  321.  The  Building  Department  at  any  time  may  :«ervc  a  written  or 
printed  notice  upon  the  owner,  lessee,  or  manager  of  any  of  said  build- 
ings, directing  any  act  or  thing  to  t;c  done  or  provided  in  or  about  the 
Raid  buildings  and  the  several  appliances  therewith  connected — such  as 
halls,  doors,  stairs,  windows,  seats,  aisles,  fire-walls,  fire  apparatus,  and 
fire  escapes — as  it  may  deem  necessary. 

Sec.  322.  Nothing  herein  contained,  however,  shall  be  construed  to  author- 
ize or  require  any  other  alterations  to  theaters  existing  prior  to  the  daleof 
this  Code  than  are  specified  in  this  chapter. 

Sec.  323.  Every  theater  or  opera  house  or  other  building  hereafter  erected 
which  is  intended  to  be  used  for  theatrical  or  entertainment  punKises 
or  for  public  resort  or  cntcrlairimenls  of  any  kind,  for  the  accommodai  ion 
of  more  Ihan  three  hundred  persons,  shall  be  built  to  comply  with  the 
requirements  of  this  chapter. 

Sbc,  324,  No  building,  which,  at  the  time  of  the  passage  of  this  Code,  is 
not  in  actual  use  for  theatrical  or  entertainment  purposes,  and  no  build- 
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ing  hereafter  erected,  not  in  conformity  with  the  requirements  of  this 
chapter,  shall  be  used  for  theatrical  or  operatic  purposes,  or  for  public 
entertainments  of  any  kind  until  the  same  shall  have  been  made  to  con- 
form to  the  requirements  of  this  chapter. 

Sec.  325.  No  building  hereinbefore  described  shall  be  opened  to  the  public 
for  theatrical  or  entertainment  purposes,  or  for  public  entertainments 
of  any  kind,  until  the  Building  Department  shall  have  approved  the  same 
in  writing  as  conforming  to  the  requirements  of  this  chapter,  nor  until 
the  Building  Department  shall  have  certified  in  writing  that  all  the  ap- 
pliances for  the  extinguishing  of  fire  or  guarding  against  the  same,  con- 
form to  this  Code  and  to  the  special  requirements  of  this  Chapter  and  are 
in  a  complete  and  satisfactory  working  condition. 

f  Every  such  building  shall  have  at  least  one  front  on  the  street  and  in 
such  front  there  shall  be  suitable  means  of  entrance  and  exit  for  the  audience. 

^In  addition  to  the  aforesaid  entrances  and  exits  on  the  street,  there 
shall  be  reserved  for  service  in  case  of  an  emergency  an  open  court  or  space 
on  the  side  not  bordering  on  the  street,  where  said  building  is  located  on 
a  comer  lot;  and  on  both  sides  of  said  building,  where  there  is  but  one 
frontage  on  the  street.  The  width  of  such  open  court  or  courts  shall  be 
not  less  than  6  feet  where  the  seating  capacity  does  not  exceed  one  thou- 
sand people;  exceeding  one  thousand  and  not  more  than  eighteen  hun- 
dred people,  7  feet  in  width;  and  exceeding  eighteen  hundred  people, 
8  feet  in  width.  Said  open  court  or  courts  shall  begin  on  a  line  with  or 
near  the  proscenium  wall  and  shall  extend  the  length  of  the  auditorium 
proper,  to  or  near  the  wall  separating  the  same  from  the  entrance  lobby 
or   vestibule. 

Sec.  326.  A  separate  and  distinct  corridor  shall  continue  to  the  street  from 
each  open  court,  through  such  superstructure  as  may  be  built  on  the  street 
side  of  the  auditorium,  with  continuous  walls  of  brick  or  fireproof  materials 
on  each  side  the  entire  length  of  said  corridor  or  corridors  and  the  ceil- 
ing and  floors  shall  be  fireproof. 

USaid  corridor  or  corridors  shall  not  be  reduced  in  width  to  more  than 
two  feet  less  than  the  width  of  the  open  court  or  courts  by  any  projec- 
tion in  the  same;  the  outer  openings  shall  be  provided  with  doors  or  gates 
opening  toward  the  street,  said  doors  or  gates  to  be  regular  approved 
"crowd-opening"  doors  and  not  otherwise  fastened  during  any  perform- 
ance. 

f  The  said  open  courts  and  corridors  shall  not  be  used  for  storage  pur- 
poses nor  for  any  purpose  whatsoever  except  for  exit  and  entrance  from 
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M       I'luditoriuni  and  stage,  and  must  be  kept  free  and  clear  during 
performances. 

HThe  level  of  said  corridor  shall  lie  graded  to  the  aidewaik  and  made  flush 
thereuitb  at  all  points  at  the  street  entrances. 
c  327.  The  entrance  of  the  main  front  of  the  building  shall  not  be  oa 
a  higher  level  from  the  sidewalk  than  four  steps,  but  this  ehall  not  pro- 
elude  the  use  of  an  additional  number  of  steps  at  the  street  entrajicee  to 
the  sides  or  rear  of  the  building,  as  may  be  necessary  to  overcame  the 
difForence  in  grades  of  sidewalks. 

ITo  overcome  any  differt  "  '      "  'n  and  between  courts,  curridora, 

lobbies,  passages,  and  aiulcs  imd  floor,  gradients  shall  be  em- 

ployed of  not  over  1  foot  in  12  feet  with  no  per])endicular  risers. 
EC.  32S.  Prom  the  auditorium  oponing  into  the  said  open  courts,  or  on 
the  iiidc  street,  there  shall  be  not  less  than  two  exits  on  each  side  in  each 
tier  from  and  including  the  parquet  and  each  and  every  gallery. 
f  Each  exit  shall  be  at  least  a  feet  in  width  in  the  clear  and  provided  with 
fire-doors  constructed  as  hereinliefore  described  in  this  Code  for  fireproof 
doors.  All  of  said  doors  shall  open  outwardly,  and  shall  be  fastened 
during  the  performance  only  with  "crowd-openiag"  locks  of  an  approved 
type. 

Sec.  329.  There  shall  be  balconies  not  less  than  3  feet  in  width  in  the 
said  open  court  or  courts  at  each  level  or  tier  above  the  parquet,  on 
each  side  of  Ihc  auditorium,  of  sufficient  length  to  embrace  the  two  exits; 
and  from  said  balconies  there  shall  be  staircases  extending  to  the  ground 
level,  with  a  rise  of  not  over  SJ  inches  to  a  step  and  not  less  than  0  inches 
tread  exclusive  of  the  nosing. 

^Thc  staircase  from  the  upper  balcony  to  the  next  below  shall  be  not  less 
than  30  inches  in  width  in  the  clear,  and  from  the  first  balcony  to  the 
ground  3  feet  in  width  in  the  clear,  where  the  seating  capacity  of  the  audi- 
torium is  for  one  thousand  people  or  less;  3^  feet  in  the  clear  where  exceed- 
ing one  thousand  and  not  more  than  eighteen  hundred;  4  feet  in  the 
clear  where  exceeding  eighteen  hundred  people. 

Sec.  330.  All  the  before- mentioned  balconies  and  staircases  shall  be  con- 
structed of  wrought  iron  or  steel  throughout,  or  of  material  of  equivalent 
strength  and  incomliustibility.  and  shall  l)e  of  ample  strength  to  sustain 
the  load  to  be  carried  by  them.  They  shall  he  covered  with  a  metal  hood 
or  awning  that  shall  be  constructed  in  a  manner  approved  by  the  Build- 
ing Department;  such  staircases  shall  have  a  strong  rail  on  each  aide. 
f  Where  one  side  of  the  building  borders  on  a  street,  there  shall  be  balconies 
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and  stairciuies  of  liko  capacity  and  kind,  as  l>eforc-mentioncd,  carried  to 
the  ground. 

S£C.  331.  Nothing  herein  contained  shall  prevent  a  roof  garden,  art  gallery, 
or  rooms  for  similar  purposes  being  placed  above  a  theater  or  public  build- 
ing, providing  the  floor  of  the  same  forming  the  roof  over  such  theater 
or  building  shall  be  constructed  of  iron  or  steel  and  fireproof  materials, 
and  that  said  floor  shall  have  no  covering  boards  or  sleepers  of  wood, 
but  be  of  tile  or  cement.  Every  roof  over  said  garden  or  rooms  shall  have 
all  supports  or  rafters  of  iron  or  steel,  and  be  covered  with  glass  or  fire- 
proof materials,  or  both,  but  no  such  roof  garden,  art  gallerj',  or  room  for 
any  public  purpose  shall  be  placed  over  or  above  that  portion  of  any 
theater  or  other  building  which  is  used  as  a  stage,  except  as  is  noted, 
herein.  Requirements  for  exits  shall  be  the  same  as  for  theaters.  Or,  a 
theater  or  other  hall  may  be  in  the  lower  stories  of  a  tall  building  pro- 
vided all  the  foregoing  requirements  of  exit  and  open  courts,  etc.,  be  ful- 
filled, and  provided  there  shall  be  absolutely  no  communication  between 
that  theater  and  the  upper  part  or  entrances  or  stairs — that  the  two  be 
separate  and  distinct. 

^No  workshop,  storage,  or  general  property  room  shall  be  allowed  above 
the  auditorium  or  stage  or  under  the  same,  or  in  any  of  the  fly-galleries 
unless  all  of  such  rooms  or  shops  are  located  in  the  rear  of  or  at  the  side 
of  the  stage,  and  in  such  cases  they  shall  be  separated  from  the  stage  by 
a  brick  wall  not  less  than  12  inches  in  thickness,  and  the  openings  leading 
into  said  portions  shall  have  self-closing  standard  fire-doors.  And  further, 
in  every  case  of  building  above  a  stage  the  necessary  skylight  for  the  latter 
shall  be  at  the  foot  of  an  open  court,  and  all  windows  in  such  court  shall 
have  fixed  wired  glass  sash,  and  such  upper  buildings  will  be  all  that  is 
specified  for  fireproof  construction  in  the  most  rigid  and  exacting  sense  of 
this   Code. 

^No  portion  of  any  building  hereafter  erected  or  altered,  used  or  intended 
to  be  used  for  theatrical  or  other  such  purposes  as  specified  in  this  chapter, 
shall  be  occupied  or  used  as  a  hotel,  lodging  house,  factory,  workshop,  or 
manufactory,  or  for  stage  purposes,  except  as  herein  specially  provided 
for  and  specially  approved  of  by  the  Building  Department.  Said  restric- 
tion relates  not  only  to  that  portion  of  the  building  which  contains  the 
auditorium  and  the  stage  but  applies  to  the  entire  structure  in  conjunction 
therewith. 

^No  store  or  room  contained  in  the  building,  or  the  offices,  stores,  or  apart- 
ments adjoining,  as  aforesaid,  shall  be  let  or  used  for  carrying  on  any  busi- 
ness dealing  in  any  highly  inflammable  article  or  material,  except  under 
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lions  !iB  may  be  prescribed  by  Ihc  Butlilin^  Depurtmcot  under    , 
uumonty  jf  u  written   peroiit  iasuoil  by  said   Department,  c 
featuring  purpoEoa. 

lodging  aecomniodutioLia  shall  lie  allowed  i 
ing   commimioating   wiUi   .'in   auditoriuin. 

C  3^2,     Interior  walls  built  of  Rreproof  matvriais  sbuU  separate  the  audi-    I 
torium  from  the  entrance  vestibule  and  from  any  r< 

aame,  also  from  :iny  lobbies,  corridors,  refreshment,  or  other  rooms  ;au<l  lu  nU    i 
auch  walls,  the  window  and  door  frames  and  all  sash  and  doors  sImII  h« 
tireproof ;  the  window  frames       '        '     '    U  be  metal,  of  standard  construc- 
tiiin,  and  the  sa^  shall  be  ..  ary  and  shall  be  glazed  with  wire 

gluas  not  leas  than  1  inch  in  thicknesa,  each  pane  or  unit  measuring 
not  more  than  24  by  30  inches;  the  doors  shall  be  made  to  dose  auto- 
matically and  shall  be  of  standard  pattern  and  make  in  every  respect 

3ec.  333.  All  staircases  for  the  use  of  the  audience  shall  be  inclosed  wilii 
walls  of  brick,  or  of  fireproof  materials  approved  by  the  Buililing  Depart- 
ment in  the  stories  through  which  they  pass,  and  the  openings  to  said 
staircases  shall  have  self-closing  fire-doors.  No  door  shall  open  imme- 
diately upon  a  flight  of  stairs,  but  a  landing,  at  least  the  width  of  the 
door,  shall  be  provided  between  such  stairs  and  such  door,  and  such  stairs 
shall  lead  directly  into  fireproof  lobbies  or  vestibules  that  open   to  the 

.SEC,  334  A  fire-wall,  built  of  brick,  not  less  than  12  inches  in  any  portion 
of  same,  shall  separate  the  uudit^irium  from  the  stage,  and  the  same  shall 
extend  at  le.ist  -l  feet  above  the  stage  roof — or  the  auditorium  roof,  if 
the  latter  lie  the  higher — and  shall  l)c  coped. 

Sec.  335.  Above  the  proscenium  opening  there  shall  be  an  iron  or  concrete 
girder  of  sufficient  strength  to  safely  support  the  load  above,  and  the 
some  shall  be  covered  with  fireproof  material  not  less  than  4  inches  in 
thickness. 

^Should  there  be  constructed  an  orchestra  over  the  stage,  above  the  pro- 
scenium opening,  the  said  orchestra  shall  be  placed  on  the  auditorium  side 
of  the  prosci^nium  fire-wall,  and  shall  be  entered  only  from  the  auditorium 
side  of  said  wall. 

tThe  moulded  frame  around  the  proscenium  openings  shall  be  formed 
entirely  of  fireproof  materials:  if  metal  be  used,  the  metal  shall  be  filled 
in  solid  with  non-combustible  material  and  securely  anchored  to  the  wall 
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Sec.  336.  The  proscenium  opening- shall  bo  provided  with  a  fireproof  cur- 
tain of  metal  or  of  asl^estas,  or  of  other  fireproof  material  approved  by 
the  Building  Department;  said  curtain  shall  overlap  the  brick  proscenium 
wall  at  each  side  not  less  than  12  inches,  and  shall  slide  vertically  at  each 
side  within  iron  grooves  or  channels  to  a  depth  of  not  less  than  12  inches. 
Said  grooves  or  channels  shall  be  securely  bolted  to  the  brick  wall  and 
shall  extend  to  the  height  of  not  less  than  3  feet  above  the  top  of  a  curtain 
when  raised  to  its  full  limit. 

tSaid  curtain  shall  be  suspended  or  hung  by  steel  cables  passing  over 
wrought-iron  brackets  of  sufficient  strength  and  well-braced;  the  brackets 

shall  be  securely  attached  to  the  proscenium  wall  by  through  bolts  with 
nuts  and  washers  on  the  opposite  side  of  the  wall. 

^Said  curtain  shall  be  raised  at  the  commencement  of  each  performance, 
lowered  after  each  act,  and  lowered  at  the  close  of  the  performance,  and 
shall  be  operated  by  approved  machinery  for  that  purpose. 

%U  the  proscenium  curtain  be  of  asbestos,  that  material  shall  be  rein- 
forced with  wire  or  wire  spun  in  the  asbestos,  and  at  the  bottom  of  the 
curtain  shall  be  placed  a  rigid  metallic  rod  or  bar  of  proper  weight,  securely 
fastened  to  the  curtain  and  covered  over  with  like  material  as  the  curtain 
itself,  to  carry  down  the  curtain  by  the  weight  of  the  said  rod  or  bar  when 
released. 

IjThe  excess  weight  of  the  curtain  shall  be  overcome  by  a  check  rope  of 
cotton  hemp,  extending  to  the  floor  on  both  sides  of  the  stage,  so  that  the 
cutting  or  burning  of  this  rofx;  will  release  the  curtain,  which  will  then 
descend  at  its  normal  rate  of  speed.  The  proscenium  curtain  shall  be 
placed  at  the  nearest  point  at  least  3  feet  distant   from   the   footlights. 

Sec.  337.  No  doorway  or  opening  through  the  proscenium  wall,  from  the 
auditorium,  shall  be  allowed  above  the  level  of  the  first  floor;  and  such 
first-floor  openings  shall  have  self-closing,  standard  fire-doors  at  each 
side  of  the  wall ;  and  openings,  if  any,  below  the  stage  shall  each  have  a 
self-closing,  standard  fire-door,  and  all  of  the  said  doors  shall  be  hung 
8o  as  to  be  opened  from  either  side  of  the  wall  at  all  times. 

Sec.  338.     There  shall  be  provided  over  the  stage  a  metal  skylight  of  an 

area  or  combined  area  at  least  i^  of  the  area  of  said  stage,  and  shall  be 

fitted  with  sash  made  to  open,  and  shall  be  glazed  with  glass  not  exceed- 

^ing  i  of  an  inch  thick,  and  each  pane  thereof  measuring  not  less  than  300 

square  inches. 

^The  whole  of  said  skylight  shall  l)e  so  constructed  as  to  open  instantly 
on  the  cutting  or  burning  of  a  hempen  cord  which  shall  be  arranged  to 
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hold  the;  skylight,  cIojio'I.  Iramoiiintciy  unrierneath  the  glas 
akyligbt,  Lbero  sliull  l>e  wire  nettiiig,  but  wire  gXusa  ghnll  aot  I 
lieu  of  this  requirement. 

Sec.  339.  The  roof  over  the  stage  shall  be  provided  with  a  shaft  or  galvsuiiMd 
iron  extending  from  the  coiling  lino  up  through  uud  at  least  4  feet  above 
tho  roof  and  shall  have  a  raisod  cover  at  the  top  for  tl)e  escape  of  smoke- 
Tlie  least  inside  diameter,  cir  tho  least  horizontal  measurement,  if  the  shaft 
be  of  other  aluipe  than  circular,  shall  be  48  inches.  At  the  bottom  of  Mm 
shaft,  on  a,  plane  with  the  ceiling,  shall  l>e  il  gslvonized  sheet-iron  < 
in  two  parts,  each  part  separately  hinged  and  kept  closed  by  fusible  11 
so  that  in  case  of  fire  the  doors  will  Instantly  open  downward  by  tl 
own  weight. 

Sac.  340.  All  that  portion  of  tho  stage  not  comprised  in  the  working  ot 
scenery,  traps,  and  other  mechanical  apparatus,  for  the  presentation  of  a 
scene,  usually  equal  to  the  width  of  the  proscenium  opening,  shall  be  built 
of  iron  or  steel  beams  filled  in  between  with  fireproof  material  and  all 
girden  for  the  support  of  said  bearoa  shall  be  of  wrought  iron  or  rolled 
steel,  . 

Bbc.  341.    The  fly^alleries  and  the  tie-galleries  entire,  including  pin-rAib^j 
shall  be  constructed  of  iron  or  steel ;  the  floor  of  said  galleries  shall  be  coiir^ 
posed  of  iron  or  steel  t>eams,  filled  in  with  Hreproof  materials,  and  no  wood 
board)!  or  sleepers  shall  be  used  as  covering  over  beams,  but  the  said  floors 
shall   be   entirely   fireproof. 

Sec  342.  The  gridiron  or  rigging  loft  shall  have  a  lattice  iron  floor  and  be 
readily  accessible  by  iron  stairways,  and  shall  also  have  a  means  of  escape 
to  the  roof  and  thence  to  other  buildings  or  to  the  ground. 

Skc.  343.  All  stage-fixed  or  "house"  curtains,  and  decorations  made  of 
combustible  material,  and  all  woodwork  on  or  about  the  stage  shall  be 
painted  or  saturated  with  some  non- combustible  material,  or  otherwise 
rendered  at  least  moderately  safe  against  fire. 

Sec.  344.  The  fronts  of  each  gallery  shall  be  entirely  formed  of  6reproof 
materials,  except  the  capping,  which  may  be  made  of  wood. 

Sec.  345.  The  ceiling  of  the  auditorium  and  under  each  gallery  shall  be  en- 
tirely formed  of  fireproof  materials. 

Sec.  346.  All  lathing,  wherever  used,  shall  be  of  wire  or  other  metal  on 
metal  studding. 

Sec  347.  The  partitions  in  that  portion  of  the  building  which  contains  the 
auditorium,  the  entrance,  and  the  vestibule,  and  every  room  and  passage, 
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devoted  to,  the  use  of  the  audience,  shall  be  constructed  of  fireproof  ma- 
terials, including  the  furring  of  outside  or  other  walls. 

^None  of  the  walls  or  ceiling  shall  be  covered  with  wood  sheathing,  wood 
wainscoting,  canvas,  or  any  combustible  material. 

Sec.  348.  Actors'  dressing  rooms  shall  not  be  placed  on  the  stage,  under 
the  stage,  over  the  stage,  on  the  fly-galleries,  or  under  the  auditorium, 
but  shall  be  placed  in  a  separate  section  provided  for  that  purpose,  unless, 
if  in  such  locations,  they  be  especially  protected  and  as  may  be  approved 
by  the  Department. 

fXhe  walls  separating  said  section  containing  the  actors'  dressing  room 
from  the  stage  shall  not  be  less  than  12  inches  in  thickness,  and  the  open- 
ing therefrom  to  the  stage  shall  be  protected  with  standard,  self-closing 
fire-doors. 

fThe  partitions  dividing  dressing  rooms,  together  with  the  partitions 
of  every  passageway  from  the  same  to  the  stage,  and  all  other  partitions 
on  or  about  the  sides  of  the  stage,  or  fireproof  partition  thereof,  shall  be 
constructed  of  fireproof  material  approved  by  the  Building  Department. 
All  doors  in  any  of  said  partitions  shall  be  standard  fire-doors. 

Sec.  349.  All  dressing  rooms  shall  have  an  independent  exit  leading  directly 
into  a  court  or  street,  and  shall  be  ventilated  by  windows  in  the  external 
wall. 

Sec.  350.  All  shelving  and  cupboards  in  each  and  every  dressing  room, 
property  room,  or  other  storage  rooms,  shall  be  constructed  of  metal, 
slate,  or  some  fireproof  material. 

Sec.  351.  All  windows,  where  accessible,  except  as  otherwise  specified  in 
this  chapter,  shall  be  arranged  to  open,  so  that  firemen  may  have  access 
through  them  to  the  building. 

^None  of  the  windows  in  outside  walls  shall  have  fixed  sashes,  fixed  iron 
grills,  or  bars;  these  may  be  arranged  to  hinge  or  lock,  but  must  be  left 
unlocked  during  performances. 

Sec.  352.  All  seats  in  the  auditorium,  excepting  those  contained  in  boxes, 
shall  be  not  less  than  32  inches  from  back  to  back,  measured  in  a  hori- 
zontal direction,  and  firmly  secured  to  the  floor.  No  seat  in  the  audi- 
torium shall  have  more  than  six  seats  intervening  between  it  and  an  aisle, 
on '  either  side. 

Sec.  353.    No  stool  or  seat  shall  be  placed  in  any  aisle. 

Sec.  354.  All  platforms  in  galleries  formed  to  receive  the  seats  shall  be  not 
less  than  32  inches  in  width  from  back  to  back  of  seats. 
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Sec.  355.  All  aialea  on  tUe  respectivo  floors  in  the  auditorium,  having  seats 
on  both  Hides  of  aame  shall  be  not  less  than  3  feet  wide  where  they  begin, 
iind  shiill  bo  increased  in  width  towards  the  exiU  in  the  ratio  of  IJ  inches 
to  5  running  feet.  Aisles  having  seats  on  one  side  only,  sliall  Ix;  not  li 
thoji  21  feel  wide  at  their  Iwginning,  and  increased  in  width  the  same 
aisles  having  seats  on  both  sides, 

8bc.  35G.     The  aggregutc  capacity  of  the  foyers,  lobbies,  corridors,  passu^ 
ways,   and  rooms  for  the  use  of  the  audience,  not  including  tdsif.  spncs 
between  the  scuta,  shall,  on  each  Hoor  or  gallery,  bo  nuf&cient  to  contaia 
the  entire  number  to  be  accoinmodal^d  on  said  floor  or  gallery. 
ratio  of  IfiO  superficial  feet  of  floor  room  tor  every  one  himdred  persons. 

Snc.  357.  Gradients  or  inclined  planes  shall  be  employed  instead  of  Btepn, 
where  possible.         . 

Sec.  358.  Every  theater  accommod&ting  three  hundred  persona  shall  have 
&t  least  two  exits,  atid  where  accoiDmodatiag  five  hundred  persons.  At  Itntl 

Sec.  359.  Doorways  of  exits  or  entrance  for  the  use  of  the  public  bIiaU  bt 
not  less  than  5  feet  in  wittth.  not  including  the  lire-exit  doorways,  and 
for  ci-cry  additional  one  hundred  persons,  or  Traction  thereof  in  excess  of 
live  hundred,  to  be  acfommodated.  nn  aggreg.ilc  of  20  inches  uddilional 
exit  width  must  be  provided. 

^All  doors  of  exit  or  entrance  shall  open  outwards  and  lie  hung  to  swing 
in  such  a  manner  as  not  to  become  an  obstruction  in  a  pa.isage  or  corridor, 
and  no  such  doors  shall  be  closed  or  locked  when  the  building  is  open  to 
the  public. 
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Sec.  360.  Distinct  and  separate  places  of  exit  and  entrance  shall  be  pro- 
vided for  each  gallery  above  the  first  gallery. 

Sec.  361.  A  common  place  of  exit  and  entrance  may  serve  for  the  main 
floor  of  the  auditorium  and  the  first  gallery,  provided  its  capacity  be  eijual 
to  the  apgregate  capacity  of  the  outlets  from  the  main  floor  and  the  said 
gallery. 

Sec.  362.  No  passage  leading  to  any  stairway  communicating  with  any 
entrance  or  exit,  not  including  fire  exit^,  shall  be  less  than  4  feet  in  width 
in  any  part  thereof. 

Sec.  303.     All  stairs  within   the   liuiiding  i^hall   lie  conslnirtixl   of   fireproof 
material  throughout,  as  is  elsewhere  required  in  this  Coile. 
f  Stairs  from  balconies  and  galleries  shall  not  communicate  with  the  base- 
ment or  cellar. 
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^All  stairs  shall  have  treads  of  uniform  width  and  risers  of  uniform  height 
throughout  in  each  flight. 

Sec.  364.  No  stairways  from  galleries  shall  be  less  than  4  feet  in  width. 
Where  accommodation  is  provided  in  a  gallery  for  more  than  on6  hun- 
dred people,  there  shall  be  at  least  two  stairways  extending  to  the  ground 
and  arranged  on  opposite  sides  of  the  gallery,  and  for  every  additional 
fifty  people  to  be  accommodated,  6  inches  shall  be  added  to  the  width 
proportionately  divided  between  the  two  flights. 

tThe  width  of  all  stairs  shall  be  measured  in  the  clear,  between  hand- 
rails. 

^In  no  case  shall  the  risers  of  any  stairs  exceed  7i  inches  in  height,  nor 
shall  the  treads,  exclusive  of  nosings,  be  less  than  10^  inches  wide  in  straight 
stairs. 

^No  circular  or  winding  stairs  for  use  of  the  public  shall  be  permitted. 

Sec.  365.  Where  the  seating  capacity  is  for  more  than  one  thousand  people, 
there  shall  be  at  least  two  independent  staircases,  with  direct  exterior 
outlets  provided  for  each  gallery  in  the  auditorium.  Where  there  are 
not  more  than  two  galleries,  the  stairs  shall  be  located  on  opposite  sides 
of  said  gallieries.  Where  there  are  more  than  two  galleries,  one  or  more 
additional  staircases  shall  be  provided,  the  outlets  from  which  shall  com- 
municate directly  with  the  principal  exit  or  other  exterior  outlets. 

Sec.  366.  At  least  two  independent,  direct,  exterior  outlets  shall  be  pro- 
vided for  the  service  of  the  stage  and  shall  l)e  located  on  opposite  sides 
of  the  same. 

Sec.  367.  All  inside  stairways  leading  to  the  upper  galleries  of  the  audi- 
torium shall  be  inclosed  on  both  sides  with  walls  of  fireproof  materials. 
Stairs  leading  to  the  first  or  lower  gallery  may  be  left  open  on  one  side, 
in  which  case  they  shall  be  constructed  as  herein  provided  for  similar 
stairs  leading  from  the  entrance  hall  to  the  main  floor  of  the  auditorium. 
But  in  no  case  shall  stairs  leading  to  any  gallery  or  boxes  be  left  open  both 
sides. 

Sec.  368.  When  straight  stairs  turn  directly  on  themselves,  a  landing  of 
the  full  width  of  both  flights  shall  l>e  provided,  without  any  steps.  The 
outer  line  of  landings  shall  l)e  curved  to  a  radius  of  not  less  than  2  feet, 
to  avoid  square  angles.  St.airs  turning  at  an  angle  shall  have  a  proper 
landing  without  winders  intro<luced  at  said   turn. 

Sec.  369.  In  stairs  where  two  flights  connect  with  one  main  flight,  no  winders 
shall  be  introduced  and  the  width  of  the  main  flight  shall  be  at  least  equal 
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to  the  oggragate  width  of  the  side  Aights.  Alt  stairs  shall  have  propw- 
landings  introduced  at  convenient  diatuacea. 

Sbc.  370.  All  incloacd  stairciiscs  shall  have,  on  both  aides.  stroiiK  tiaml- 
rails  firmly  secured  to  the  wall,  about  3  inches  distant  therefrom  and 
about  :i  feet  above  the  stairs,  but  said  hand-rails  shall  not  run  on  lei-el 
piatforms  and  landings  where  the  same  are  of  greater  length  than  the  width 
of  the  stairs. 

Sue.  371.  All  staircases  8  feet  and  over  in  width  shall  be  provided  with  m\ 
center  bond-rail  of  metal,  not  less  than  2  inohcs  in  diamel«r,  placed  at  m 
height  of  about  3  feet  above  the  ccnWr  of  the  treads  and  supported  on 
wrought  metal  or  brass  standards  of  sufficient  strength,  placed  not  nearer 
than  4  feet  nor  more  than  6  feet  apart,  and  securely  boiled  to  the  treads 
or  risers  of  stairs  or  both,  and  at  the  head  of  each  flight  of  stairs,  on  each 
landing,  the  post  or  standard  shall  be  at  least  6  feet  in  height,  to  which 
the  rail  ahall  be  secured. 

8kc.  372.  Every  steam  boiler  which  may  be  required  for  heating  or  other 
purposes  bIikII  be  located  outside  of  the  building,  either  under  the  side- 
walk or  in  uo  e:ctenaion,  but  in  no  oaae  under  or  within  any  portion  of 
the  building  used  for  theatrical  purposes,  and  the  space  allotted  to  the 
flame  shall  l>e  incloaed  by  walls  of  m.Tsonry  on  all  aides,  and  the  ceilini;  of 
such  place  shall  be  constructed  of  fireproof  materials.  All  doorways 
in  said  walla  connecting  with  the  building  shall  have  standard,  automatic, 
sliding  fire-doors. 

Sec.  373.  No  floor  register  for  heating,  ventilating,  or  other  purposes  shall 
be  permitted  except  where  the  auditorium  is  heated  from  a  plenum- 
chamber  that  in  turn  is  completely  inclosed,  fireproof,  and  separated  from 
the  boiler  or  other  heating  apparatus. 

1|No  coil  or  radiator  shall  be  placed  in  any  aisles  or  passageway  used  as 
an  exit,  and  thereby  reduce  the  same  to  less  than  the  width  required  by 
this  chapter;  but  all  said  coils  and  radiators  shall  be  placed  in  recesses 
formed  in  the  walls  or  partitions  to  receive  the  same  or  suspended  overhead. 
1A11  supply,  return,  or  exhaust  pipes  shall  be  properly  incased  where 
passing  through  floors  or  near  woodwork. 

Sec.  37-1.  Standpipes  of  not  loss  than  4  inches  in  diamct«r  shall  l>e  provided 
with  hose  connections  by  angle  valves  discharging  downwards  as  follows: 
One  on  each  side  of  the  auditorium  in  each  tier;  one  on  each  side  of  the 
stage  in  each  tier;  one  within  10  feet  of  the  door  of  the  property  room; 
one  within  10  feet  of  the  door  of  the  carpenter's  shop  and  scenery  storage 
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f  All  of  such  standpipos  and  hose  connections  shall  be  kept  clear  of  ob- 
structions. 

^Said  pipes  shall  be  separate  and  distinct,  receiving  their  supply  of  water 
direct  from  the  street  main,  one  for  the  auditorium  and  one  for  the  stage, 
and  shall  be  fitted  with  regulation  couplings  of  the  fire  department,  and 
be  ready  with  attached  hose  for  immediate  use  at  all  times  during  a  per- 
formance in  said  building.  When  the  pressure  of  the  street  water  service 
is  not  sufficient  to  provide  an  efficient  working  pressure  at  the  hose  nozzle 
or  sprinkler  outlets,  then  the  standpipes  shall  be  kept  filled  with  water 
by  means  of  an  automatic  pump  or  pumps  of  sufficient  capacity  to  supply 
all  the  fire  lines  connected  therewith  or  by  means  of  suitable  steel  tanks 
on  top  of  the  building. 

^One  spanner  shall  be  located  at  each  hose  connection. 

IfPipes  shall  be  kept  constantly  filled  with  water  under  pressure  and  be 
ready  for  immediate  use  at  all  times. 

8ec.  375.  In  addition  to  the  requirements  contained  in  this  chapter  the 
standpipes  shall  have  a  Siamese  steamer  connection  and  conform  to  all 
other  requirements  contained  in  this  Code  covering  standpipe  installation. 

Sec.  376.  A  sufficient  quantity  (not  less  than  50  feet  in  total  length)  of  ap- 
proved linen,  cotton,  rubber-lined,  or  rubber  hose  not  less  than  2i  inches 
in  diameter,  in  not  less  than  5(>-foot  lengths,  shall  be  kept  attached  to 
each  hose  connection.  Hose  shall  be  fitted  with  washers  and  equipped 
with  couplings  and  nozzles,  the  thread  of  which  shall  be  uniform  with  that 
in  use  by  the  local  Fire  Department.  And  such  hose  must  be  renewed 
when  tests  show  it  to  be  defective  or  rotted,  and  all  hose  must  be  tested 
twice  a  year. 

Sec.  377.  The  standpipe  equipment  above  described  shall  be  installed 
independently  of  and  without  connection  to  the  automatic  sprinkler  sys- 
tem required  under  this  chapter. 

Sec.  378.  A  system  of  automatic  sprinklers  approved  by  the  Building  De- 
partment shall  be  installed  throughout  the  entire  stage  section  of  the 
theater  located  in  the  rear  of  the  proscenium  wall,  this  to  include  under 
roof,  under  gridiron,  under  galleries,  under  the  stage,  in  all  dressing  rooms, 
in  all  workshops,  property  rooms,  and  all  other  rooms  and  passageways 
OD  said  stage;  there  shall  also  be  a  water  curtain  in  front  of  the  proscenium. 

Sec.  379.    There  shall  be  an  independent  water  supply  to  the  sprinklers 
which  shall  consist  of 
(o)    Automatic  fire  pumps  of  at  least  500  gallons  capacity;  or 
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(6)     Approved  atcel  pressure  Unit  of  not  less  tlian  7.500  gallone  i 
locntcd  nut  lower  than  the  higbcat  line  of  sprinklers;  ur 
(r)     Direct  supply  from  city  water  mains  where  Ibe  pressure  is  suilieiMM 
to  maiotain  not  leas  than  25  pounds  at  the  hi^heal  line  of  8priiikl«'t«  whi 
the  same  are  in  operation. 

Ssc.  380-     Id  addition  to  one  or  more  of  the  above  reijuired  supplies,  tlu 
shall  be  a  Siamese  steamer  connttctioD  placed  on  the  outside  of  the  builji 
ing  at  each  street  front,  inBtalled  as  described  in  this  Buildinf;  Cod'',  a 
u'ith  suitable  iron  plate  with  raised  letters  securely  attached  to  Ibe  w 
near   the  steamer  connection  reading  "StAge  Sprinklers." 
llThe  location  and  spacing  of  sprinkler  heads  and  the  schedule  of  pipe 
sizes  shall  conform  to  the  standiirJ  recommended  liy  the  Board  of  I^ndcr- 
writ«rB,  which  is  hereby  made  a  part  of  the  requirements  of  this  Code. 

Sec.  3SI.  There  shall  be  kept  in  readineto  for  immediate  use  one  m-gntlon 
eask  filled  with  wat«r  and  13  fire  pails  on  each  side  of  the  stage,  under  the 
stage,  and  on  each  fly-gallery;  and  a  supply  of  lire  pails  in  properly  and 
other  store  rooms  and  in  each  dressing  room  and  each  workshop;  said  casks 
and  buckets  shall  be  painted  red  and  lettered — "For  Fire  Purposes  Only.'' 

8bc.  382.  There  shall  also  be  provided  six  S-gallon  approved  chemical  Gjv 
extinguishers,  ut  leaal  four  axes,  two20-fiiot  hooks,  (wo  IS-foot  hookit,  and 
two  10-foot  hooks  on  the  stage,  and  such  other  appliances  as  may  be 
required  by  the  Building    Department. 

Sec.  383.  Every  portion  of  the  building  devoted  to  the  uses  or  accommo- 
dation of  the  public,  also  all  outlets  leading  to  the  streets,  and  including 
the  open  courts  and  corridors,  shall  be  well  and  properly  lighted  during 
every  performance  and  shall  remain  lighted  until  the  entire  audience  has 
left  the  premises. 

Sec.  384.  There  shall  be  one  light,  within  a  red  globe  or  lantern,  placed  o\-er 
each  exit  opening,  on  the  auditorium  side  of  the  wall,  which  shall  be  kept 
lighted  throughout  the  whole  performance  and  until  every  person  has 
left  the  auditorium.  Approved  hand  lanterns  and  matches  shall  be  kept 
at  each  exit. 

Sec,  385.  Gas  mains  and  electric-light  wires  supplying  the  building  shall 
have  three  independent  connections  as  follows:  One  for  the  stage;  one 
for  the  auditorium,  excepting  the  exit  lights  therein;  and  the  third  for 
the  balls,  corridors,  lobbies,  exit  lights,  including  the  exit  lights  in  the 
auditorium  and  such  portions  of  the  building  used  by  the  audience  outside 
of  the  auditorium  proper. 
liAll  gas  and  electric  lights  in  the  halls,  corridors,  lobbies,  and  other  por- 
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tions  of  the  building  used  by  the  audience,  with  the  exception  of  the  audi- 
torium proper,  but  including  the  exit  lights  therein,  shall  be  controlled  by 
two  separate  switches  or  valves,  one  to  be  located  in  the  lobby  and  the 
other  to  be  so  located  as  to  be  operated  from  the  outside  of  the  building. 

^Provision  shall  be  made  for  shutting  off  all  gas  at  a  point  outside  of  the 
building. 

KWhen  interior  gas  lights  are  not  lighted  by  electricity,  other  suitable 
appliances,  to  be  approved  by  the  Building  Department,  shall  be  provided. 

Skc.  386.  All  suspended  or  bracket  lights  surrounded  by  glass,  in  the  audi- 
torium or  in  any  part  of  the  building  devoted  to  the  public,  shall  be  pro- 
vided with  proper  wire  netting. 

tNo  gas  or  electric  light  shall  be  recessed  in  the  walls,  woodwork,  ceilings, 
or  in  any  part  of  the  building,  unless  protection  is  afforded  by  fireproof 
materials. 

tAU  lights  in  passages  or  corridors  in  said  buildings,  and  wherever  else 
deemed  necessary  by  the  Building  Department  shall  be  guarded  with  proper 
wire  network. 

I^The  footlights,  when  not  electric,  in  addition  to  the  wire  network,  shall 
be  guarded  with  strong  wire  guard  and  chain  drawn  taut,  placed  not  less 
than  2  feet  distant  from  said  footlights;  and  the  trough  containing  said 
footlights  shall  be  formed  of  and  surrounded  by  fireproof  materials. 

^AU  border  lights  shall  be  constructed  according  to  the  best-known  methods 
and  subject  to  the  approval  of  the  Building  Department. 

^All  ducts  or  shafts  used  for  conducting  heated  air  from  the  main  chan- 
delier, or  from  any  other  light  or  lights,  shall  be  constructed  of  metal  and 
made  double  with  an  air  space  between,  or  some  other  approved  fireproof 
material  may  be  used.       • 

Sec.  387.  All  stage  lights  shall  have  strong  metal  wire  guards  or  screens, 
not  less  than  8  inches  in  diameter,  so  constructed  that  any  material  in 
contact  therewith  shall  be  out  of  reach  of  the  flames  of  said  stage  lights, 
and  such  guards  or  fixtures  shall  in  all  cases  be  soldered  to  the  fixture. 

Sec.  388.  The  bridge  calcium  lights  at  the  sides  of  the  proscenium  shall  be 
inclosed  in  front  and  on  the  side  by  galvanized  iron  so  that  no  drop  can 
come  in  contact  with  the  lights.  Electric  calciums  so-called  are  included 
in  the  above  requirement. 

Sec.  389.  The  standpipes,  gas  pipes,  electric  wires,  hose,  footlights,  and 
all  apparatus  for  the  extinguishing  of  fire  or  guarding  against  the  same, 
as  specified  in  this  chapter,  shall  be  installed  to  the  satisfaction  of  and  be 
in  charge  of  and  under  the  control  of  the  Building  Department,  and  the 
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said  Department  is  hereby  direi'lcil  and  has  the  uuthority  to  see  that  t 
arruni;eiucnU  in  respect  thereto  ure  curried  out,  enforced,  and  maiDtaineili  I 
und  tlic  special  Iioubo  Rrenmn  paid  Liy  Uio  theater  shall  be  under  the  orders  1 
of  the  Department  and  t^hall  report  any  non-compliance  with  its  rei|Uii«rl 
inentB   to   said    Department. 

Sec.  390.  A  diagram  or  plan  of  each  tier,  gallery,  or  door  showing  distinctly '1 
the  exits  therefrom,  each  occupying  a  space  not  less  than  15  Bi|uare  ii 
ahall  be  printed  in  black  lines  in  a  legible  manner  on  the  program  of] 
the  performance. 

S«c.  391.  Every  exit  shall  have  over  the  same  on  the  inside  the  word  EXIT 
painted  in  legible  letters,  not  less  than  8  inches  high,  in  red,  and  there 
shall  be  a  strong  light  beliind  the  same. 

Sec.  392.  All  moving- picture  theaters  or  such  places  of  amusement  shall 
conform,  according  to  siie,  with  the  true  intent  of  this  code  as  applied  to 
buildings  generally  and  theaters  more  specifically.  The  operating  box 
shall  be  lireproof  and  shall  not  be  placed  where  it  will  interfere  with  the 
proper  and  ample  exit  of  the  spectators,  and  there  shall  be  sufficient  extin- 
guishing appliances  and  a  skilled  operator  always  at  hand  to  put  out 
any  blase  that  may  occur  in  such  operating  box.  All  films  shall  be  kept 
in  lireproof  cabinets.  Every  detail  of  such  building  shall  1>e  shown  on 
proper  plans  and  approved  by  the  Building  Department  before  it  is  carried 
into  execution,  and  there  must  be  no  wood  in  or  near  the  operating  box 
or  the  store   room . 

Sec.  393.  All  existing  theaters,  halls,  and  such  buildings  of  public  assembly 
shall,  within  one  year  from  the  date  of  approval  of  this  Code,  be  put  in 
such  shape  as  to  conform  with  these  foregoing  requirements  as  far  as  it  is 
possible  without  tearing  their  structural  paints  to  pieces.  After  one  year, 
if  such  improvements  have  not  been  made,  the  buildings  shall  be  condemned 
by  this  Department  and  permanently  closed. 

f  Further,  if  their  capacity  is  greater  than  one  thousand  and  in  the  opinion 
of  the  Department  it  be  deemed  impossible  to  so  change  them  as  to  make 
them  safe  and  conform  with  the  spirit  of  this  Code,  then  they  shall  be  per- 
mitted to  run  for  six  months  after  the  approval  of  this  Code  and  then 
permanently  closed. 

l[And  further,  in  any  event,  all  existing  theaters,  schools,  churches,  halls. 
hotels,  or  other  buildings  where  many  people  live  or  assemble,  of  the  classi- 
fication that  is  herein  called  "fireproof,"  either  as  to  height  or  occu- 
pancy, must  be  made  to  conform  in  structure,  side  alleys,  width  of  aisles, 
and  in  what  might  be  called  absolute  essentials  of  this  Code,  within  two 
years  or  be  then  permanently  closed. 


CHAPTER  XIX 
IN  GENERAL 

Sec.  394.     More  specifically: 

llSchools  shall  have  their  stairs  immediately  at  the  outer  walls,  properly 
inclosed  and  with  fire  doors  at  each  story  but  so  that  the  foot  of  the  stairs 
shall  be  immediately  adjacent  to  or  part  of  an  exit  from  the  building  to 
the  street,  alley,  or  yard. 

Sec.  395.  Stores,  hotels,  and  apartments  shall  have  no  inner  inclosed  court 
over  two  stories  high  and  that  only  on  the  street  level  and  second  story. 
And  in  all  such  buildings  there  must  l)e  a  means  of  direct  exit  from  the 
lowest  point  reached  by  the  public  stairs  and  elevators  to  the  street,  direct 
and  uncommunicating  with  any  portion  in  which  there  could  be  a  fire  and 
through  which  a  crowd  might  have  to  pass  in  exit  from  the  upper  stories. 

Sec.  396.  No  room  for  habitation,  sleeping,  or  office  shall  be  less  in  area 
than  60  square  feet,  and  every  sleeping  room  shall  have  a  window  of  at 
least  12  square  feet,  either  upon  a  street,  alley,  yard,  or  open  court  of  not 
less  than  20  square  feet. 

Sec.  397.  In  all  buildings  other  than  churches,  theaters,  and  such  assembly 
halls,  the  areas  of  undivided  units  of  space  cannot  exceed  those  in  the 
lequirements  of  the  National  Board  of  Underwriters,  Table  III,  and  in 
offices  and  apartments  and  hotels  there  should  be  some  cut-off  for  every 
2,500  square  feet  in  room  spaces. 

Sec.  398.  All  buildings  used  as  hotels,  apartments,  flats,  tenements,  or 
dwellings,  hereafter  built  upon  inside  lots  shall  have  at  least  25  per  cent 
of  such  lot  space  devoted  to  open  light  courts,  yards,  alleys,  or  such  open 
light  spaces,  open  to  the  ground  or  at  least  to  the  second  story  level.  Such 
buildings  over  50  feet  wide  upon  comer  lots  must  have  10  per  cent  of 
space  so  open. 

fNo  light  court  shall  lye  less  than  20  scjuarc  feet  in  area,  vent  shafts  of 
lesser  area  shall  not  be  used  for  lighting  purposes.  All  light  courts  shall 
be  proportioned  to  the  rooms  they  serve  and  the  height  of  the  building 
and  if  deemed  insufficient  by  the  Department  the  plans  must  be  changed 
before  a  permit  is  issued. 
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TABLE  III 
Limits  or  Undivided  Floor  Area* 


N  on -Fireproof  Construction 

Any  occupaney.   Height  Umtted  to   45 

Area.  mlAoiu  Automatic  apriokler  Pro- 
tection 

Rrontinn  on  one  street  only  .  .  SOOO  art.  U. 
Fronting  on  two  slreelB,  Oiat 

is.  ex  tend  Ins  through  train 

street  to  street eOOOsq.  tt. 

Comer  building,   trontlns  ou 

two  streets.           ...               .    6000  sq   ft. 
FrooWog  on  three  slreel4 7Si)0  sq.  ft. 

Non-Fireproof  Conatruc-tion 
Any  occupancy.    Height   llnUteU    Hi    15 

tion  (being  an  increase  ot  So  per  ceat  otbt 

the  unsprlnkied  area) 

One  street  front 7500  Bq.  ft. 

Two  street  fronts 9000  «q  ft. 

Ironls.  ...      '.  .    .  .                SHOOsq.  ft. 
Three  street  fronts        .             .llJK.*q.f(. 

Fireproof  Coustruotion 

KM^Llon 

Krontlng  on  one  street  only  .  .10(100  sq.  It. 
Kraoting  on  two  slreela.  that 

Fireproof  Construct  ion 

toriee.      Holght  not  eicceoling   ib  tMl 

Area.  u-Vift  Automatic  Bprtnkler  l'n««-- 
lion  (heing  an  lncreaseof33i  per  0001  over 
the  unsprtnkled  area) 

One  street  front 13133  sq.  ft 

Two  street  fronts teOOO  sq.  It. 

Cromer    building,    two   street 

fronU.     ,                                iflooo  sq.ft. 
Three  street  fronts                    luono  si|   ft. 

Comer  biaidlnft.  fronting   on 

iwostreets                        .        IJOOOsq.ft. 
KrontlnEon  throe  streets  .  .  .  iSOOUsq.  ft. 

Fireproof  Construction 

Occupancy:  stores,  warehouses,  and  fac- 
tories.     When  not  over  80  feel  hl«h 

Area,  mfAoul  Automatic  Sprinkler  Pro- 
tection, same  as  for  non-Dreproot  taaatruc- 

Fireproof  Conatruction 

torlee.     When  not  over  140  feet  high 

Area,  ailh  Automatic  Sprinkler  Prol«-- 
tlon  (being  an  increase  of  33J  per  cent  over 
the  unsprinkled  areal 

FrontlnB  on  two  streets,  that 

Is.  ei lend  1  tilt  through  from 

streettostreet GOOO  sq.  ft. 

Comer  building,    fronting   on 

two  streets 6000  sq.ft. 

Fronting  on  three  streets J500  sq.  ft. 

Comer   building,    two   street 

fronts SOOOsq.  It. 

Three  street  fronts...               10000  sq.ft. 

Fireproof  Construction 

Any  occupancy.     When   not  over   2O0 

Area,  wUhDut  Automatic  Sprinkler  I'ro- 

{ffllSl't^sTlMt  wiih  ASl'^lifsp'rinkler 

Frontlngononestreetonly.  ..  13333  sq.  ft. 
Fronting  on  two  streets,  that 
Is.  extending  from  street  to 

Occupancy:  other    than    stores,     ware- 
houses,  and  factories.      When   not    over 

Area,  toil*  Automatic  Sprinkler  ["roter- 
tlon  (being  an  IncreasB  ot  SO  per  cent  over 

One  street  tront JOOOOsq.  ft. 

Two  street  fronts 21000  aq.  (t. 

Comer   building,    two   street 

Three  street  fronts 30000  sq,  ft. 

Comer  building,  fronting  on 

Fronting  on  three  streets.  .  .  .20000  sq.  It. 

BUILDING  CODE  -93 

Sec.  399.  Internal  water-closet  rooms  of  not  more  than  two  fixtures  per 
story  will  be  permitted,  but  must  be  specially  vented  by  a  vent  shaft  of 
20  square  feet,  and  no  one  such  toilet  room  may  be  vented  into  a  light 
court  that  also  serves  sleeping  rooms  unless  such  court  is  at  least  of  40 
square  feet.  Such  toilet  room  windows  must  be  3  square  feet  in  area  or 
more. 

Sec.  400.  In  every  apartment  house  or  tenement  house  hereafter  erected, 
exceeding  three  stories  and  basement  in  height,  every  public  hallway, 
t.  e.,  a  corridor  not  witliin  an  apartment,  shall  have  at  least  one  window 
opening  directly  upon  the  street  or  upon  a  yard  or  court. 

^One  at  least  of  the  windows  provided  to  light  each  public  hallway  or 
part  thereof,  shall  be  at  least  2  J  feet  wide  and  5  feet  high,  measured  be- 
tween stop  beads. 

IfAny  part  of  a  hallway  which  is  shut  off  from  any  other  part  of  said 
hallway  by  a  door  or  doors,  shall  be  deemed  a  separate  hall  or  scpaiate 
hallway  within  the  meaning  of  this  Section. 

Uln  every  apartment  house  or  tenement  house  hereinafter  erected  ex 
ceeding  three  stories  and  basement  in  height,  the  aggregate  area  of  windows 
to  light  or  ventilate  stair  halls,  t.  e.,  the  public  hallways  which  include  the 
stairs,  stair  landings,  and  those  portions  of  the  hallways  through  which 
it  is  necessary  to  pass  in  going  between  the  entrance  floor  and  the  roof, 
shall  be  at  least  18  square  feet  tor  each  floor. 

^ There  shall  be  provided  for  each  story  at  least  one  of  said  windows,  which 
shall  be  at  least  2  J  feet  wide  and  5  feet  high,  measured  between  the  stop 
beads. 

f  A  sash  door  shall  be  deemed  the  equivalent  of  a  window  in  public  hall- 
ways and  stair  halls,  provided  that  such  door  contains  the  amount  of 
glazed  surface  prescribed  for  such  windows. 

Sec.  401.  In  every  apartment  house  and  tenement  house  a  proper  light 
shall  be  kept  burning  by  the  owner  in  the  public  hallways,  near  the  stairs, 
upon  the  entrance  floor,  and  upon  the  second  floor  above  the  entrance 
floor  of  said  house,  every  night  from  sunset  to  sunrise  throughout  the  year. 

Sec.  402  In  all  apartments,  hotels,  tenements,  and  such  buildings  there 
shall  be  at  least  one  water-closet  for  every  fifteen  occupants. 

Sec.  403.  All  stores,  apartments,  hotels,  theaters,  and  such  public  or  semi- 
public  buildings  must  have  a  means  of  reacliing  the  basement  from  the 
street,  and  another  means  of  escape  from  the  basement  in  the  case  of  fire 
shall  also  be  provided. 
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Sec.  404.     ['roper  protection  siinll  >>e  nETiinJcI  the  public  iia  well  na  tM 

engaged  in  cmcling  a  new  builiUng  or  repairing  an  oM  one.  SbelUwvdJ 
sidewalks  ahull  iie  provided;  care  shall  be  excrciaiMl  in  ii voiding  the  dropping  J 
of  muterial  and  in  keeping  dust,  d6briG,  and  niorlar  out  of  the  puliliol 
way;  und  iii  providing  completed  Huor  ur  atoging  ut  not  over  two  atoriecl 
below  where  men  muy  be  engaged  In  work;  and  in  providing  aufficieatlya 
strong  scaUolding,  aafuty  devices  on  elevators,  etc.  The  Building  Depar 
ment  will  be  the  judge  an  to  what  is  and  what  is  not  proper  protection  il 
and  its  orders  in  the  premises  must  be  immediately  complied  with. 

Sec.  405.  Grain  elevators,  ice  houses,  pier  sheds,  exhibition  buildings, 
and  all  such  structures  as  are  not  herein  spcciUcally  covered  and  mentioned, 
may  be  of  e9|>ecia!  construction  and  for  upecial  purposes  but  muat  con- 
form to  the  spirit  of  this  Co^le,  and  their  plans  had  bettor  be  made  only 
after  consultation  with  the  Building  Department.  A  grain  elevator,  for  in- 
stance, though  planned  all  of  metal  or  concrete,  will  have  to  Ix;  made  mure 
fire-resist  iu);  to  bo  built  in  the  inner  fire  limits  than  for  the  outer  lire  limits. 

Sec.  400.  Tanks  containing  more  than  500  guUons  of  walcr  or  other  Rutd 
hereafter  phiced  in  any  story,  or  on  the  roof,  or  above  the  roof  of  any 
building  now  or  hereafter  erected,  shall  be  EU|)ported  on  iron  or  slcel  beam, 
of  sufficient  strength  to  safely  carry  the  aunie. 

f  And  the  beams  shall  rest  at  both  their  ends  on  brick  walla,  or  on  iron  or 
steel  girders,  or  on  iron  or  steel  columns,  or  ou  piers  of  masonry — a  con- 
tinuous and  sufficient  support  to  a  suitable  foundation,  lltese  supports, 
if  of  metal,  must  be  kept  well  painted  and  rust-proof. 

IJUnderneath  any  said  water  tank  or  on  the  side  near  the  bottom  of  the 
same,  there  shall  l>c  a  short  pipe  or  outlet,  not  less  than  4  Inches  in  diameter, 
fitted  with  a  suitid>le  valve  having  a  lever  or  wheel  handle  to  same,  to 
discharge  the  weight  of  the  fluid  contents  from  the  tank,  in  case  of  neces- 
sity, unless  the  tank  water  is  to  supply  automatic  sprinklers. 
tSuch  tanks  shall  be  placed  where  practicable  at  one  corner  of  a  build- 
ing, and  shall  neither  be  placed  over  nor  near  a  line  of  stairs,  unless  the 
atairs  arc  inclosed  with  brick  walls  of  sufficient  strength  to  support  the 
added  load  of  the  tank  and  contents. 
»  If'overs  on  top  of  water  tanks  placed  on  roofs,  if  of  wood,  shall  be  covered 
with   tin. 
All  wooden  tanks  shall  be  coopered  with  metal  hoops,  circular  in  section. 

Sec.  407.  All  buildings  shall  be  kept  provided  with  proper  metallic  leaders 
for  conducting  water  from  the  roofs  in  such  manner  as  shall  protect  the 
walls  and  foundations  of  said  buildings  from  injury. 


BUILDING  CODE  95 

^In  no  case  shall  the  water  from  the  said  leaders  be  allowed  to  flow  upon 
the  sidewalk,  but  the  same  shall  be  conducted  by  pipe  or  pipes  to  the 
sewer. 

^If  there  is  no  sewer  in  the  street  upon  which  such  buildings  front,  then 
the  water  from  said  leader  shall  be  conducted  by  proper  pipe  or  pipes, 
below  the  surface  of  the  sidewalk  to  the  street  gutter. 


CHAPTER  XX 
PLUMBING,  HEATING,  AND  LIGHTING 

Sec.  408.  Any  person,  persons,  or  corporation  desiring  to  engage  in  the 
business  of  plumbing  as  a  master  plumber,  or  master  plumbers,  before 
receiving  a  license  to  do  so,  shall  file  in  the  office  of  the  Building  Depart- 
ment, a  petition  in  writing,  giving  the  name  of  the  person,  persons,  firm, 
or  corporation  and  the  place  of  business  of  said  p>erson,  persons,  firm,  or 
corporation  f>etitioning  to  Ixjcome  a  licensed  master  plumber  or  master 
plumbers,  and  agreeing  that  he  or  they  will  abide  by  the  rules  and  regu- 
lations of  the  Building  Department  and  the  city  ordinance.  Before  re- 
ceiving a  license  the  applicant  shall  execute  and  deposit  in  the  office  of 
the  Building  Department  a  good  and  sufficient  bond,  to  be  approved  by 
■aid  Building  Department,  and  payable  to  the  City  in  the  sum  of  $1,000, 
conditioned  that  said  applicant  will  indenmify  and  save  harmless  the 
City  and  the  Building  Department  of  and  from  all  accidents  or  damages 
caused  by  him  or  them  in  any  work  done  by  virtue  of  his  or  their  said 
license.  Said  petition  shall  be  accompanied  by  a  license  fee  of  ten  dollars, 
to  be  paid  into  the  treasury  of  the  City,  whereupon  said  Building  Depart- 
ment shall  issue  to  said  applicant  a  license  to  engage  in  the  business  of 
master  plumber  or  master  plumlxjrs,  said  and  all  other  licenses  or  permits 
issued  by  the  Department  are  revocable  ])y  the  Department  for  major  in- 
fractions of  this  ordinance. 

Sec.  409.  The  following  terms  shall  have  the  meanings  respectively  assigned 
to  them: 

^Repair  of  Leaks  shall  mean  such  repairs  as  are  necessary  to  protect  prop- 
erty but  do  not  involve  any  change  in  construction. 

^Y-Branches  shall  mean  a  branch  of  sufficient  angle  to  direct  the  flow 
and  prevent  ))acking  up. 
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\Air  Piptf  or  Back  Air  Pipe^  ohall  mean  air  pipes  from  trape  that  extend 
toward  the  main  soil  pipe  or  the  outer  air  and  connect  with  not  more  than 

thrcf!   traps. 

i;  I'ffii  pipe'  shall  mean  general  lines  of  bock  air  pipes  connecting  with 

more  th:in  three  fixturea. 

^Drain  shall  mean  that  part  of  the  drainage  system  of  a  building  of  4 

inches   or   more   internal   diameter   between    basement   or   cellar   and   the 

highest  fixture  in  the  building. 

H  Vettlltation  Pipe  shall  mean  the  e.il^nsion  of  the  soil  pipe  from  the  liig)i«at 

fixture  to  and  through  the  root. 

^Surface  Drain  shall  mean  a  connection    with   drain   in   the  basement  to 

allow  egress  of  surface  water  or  overflow. 

^Fixture  shall  mean   any  receptacle  or  outlet  placed  for  the  purpose  of 

disposing  of  wiute  writer  or  other  matter  nnd  connecting  with  the  waste, 

eoil,  or  drain  pipe  of  a  building. 

Sec.  410.  Every  plumber,  before  doing  any  work'  in  any  building,  ahtdl, 
encept  in  the  case  of  repair  of  leaks,  file  in  the  office  of  the  Building  Depart- 
ment,  upon  blanks  for  that  purpose,  an  application  for  a  permit,  and  a 
plan  or  sketch  of  the  work  to  be  performed;  and  no  such  work  sh.ill  lie  done 

ill  any  building  without  !i  ivHilcn  permit  from  the  Building  nop.irlni-nt. 

Sec.  411.  The  plumbing  of  every  building  shall  be  separately  and  Independ- 
ently connected  outside  the  building  with  the  pul>lic  sewer,  if  such  sewer 
is  provided,  or  with  a  proper  nnd  sufficient  private  drain  or  sewer  laid  out- 
side of  the  building,  nnd  if  a  seiver  is  not  accessible,  with  a  proper  cess- 
pool. .Sei'eral  buildings  may  have  a  common  sewer  connection  if  such 
connection  in  approved  by  the  Building  Department  and  the  Superin- 
tendent of  Sewers.  No  cesspool  shall  be  placed  nearer  than  20  feet  to 
any  residence. 

Sec.  412.  Pipes  or  fixtures  shall  not  be  covered  or  concealed  from  view 
until  approved  by  the  Building  Department  who  shall  examine  or  test 
the  -iimc  withm  two  working  days  after  notice  that  they  are  ready  for 
iiiipection  Plumbing  shall  not  lie  used  unless,  when  roughc<l  in.  the 
tt  i^te  lents,  and  back  air  pipes  and  traps  are  first  tested  l)y  water  or 
sufTieient  iir  pressure  in  the  presence  of  an  inspector,  when  such  testing 

3f(  4n  Ihe  wtste  pipe  of  every  independent  sink,  basin,  bath-tub,  waler- 
(.lo^t,  slop-linp|>cr.  urinal,  or  other  fixture  sh:dl  lie  funiittbcd  with  a  sepunile 
trap,  which  shall  be  placed  as  near  as  practicable  to  the  fixture  which  it 
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serves.  All  connections  on  lead  waste  and  back  air  pipes  and  on  lead  pipes 
to  brass  ferrules  and  soldering  nipples  shall  be  full  size,  wiped,  soldered, 
branch,  round,  or  flange  joints.  Soil  and  waste  pipes  shall  have  proper 
"T-Y"  or  "Y"  branches  for  all  fixture  connections.  No  connections  to  lead 
bends  for  water-closets  or  slop  sinks  shall  be  permitted,  except  the  required 
back  air  pipe  where  a  continuous  vent  is  not  practicable. 

Sec.  414.  All  closets  shall  be  put  on  floor  slabs  of  stone,  slate,  or  cement 
and  shall  be  sufficiently  large  to  set  on  the  main  support  of  the  floor. 

Sec.  415.  All  earthenware  traps  must  have  heavy  brass  floor  plates,  soldered 
to  the  lead  bends,  or  where  brass  or  iron  pipes  are  used,  to  be  screwed  to 
the  same  and  bolted  to  the  trap  flange,  and  the  joint  to  be  made  gas  tight 
without  the  use  of  red  or  white  lead  or  any  similar  substance  or  rubber 
washers,  the  use  of  which,  in  the  making  of  said  connections,  is  hereby 
prohibited,  and  no  device  for  such  connections  will  be  permitted  to  be 
used  unless  it  has  been  approved  by  the  Building  Department. 

Sec.  416.  Traps  shall  be  protected  from  siphonage  or  air  pressure  by  lead, 
galvanized  iron,  or  brass  air  pipes  of  a  size  not  less  than  1)  inches  for 
traps  of  2  inches  or  less,  and  2  inches  for  traps  larger  than  2  inches,  and 
larger.  Back  air  pipes  shall  connect  with  the  top  of  traps  or  as  near  the 
top  as  practicable. 

^Air  pipes  for  water-closet  traps  shall  be  connected  to  the  highest  point 
of  bend  or  trap,  and  may  \ye  of  2-inch  bore  if  for  no  more  than  four  fixtures 
and  less  than  40  feet  in  length;  and  shall  l>e  of  larger  bore,  if  for  more 
than  four  fixtures  or  more  than  40  feet  in  length. 

^Air  pipes  shall  l)e  run  as  direct  as  practicable,  and  if  of  1 J  inches  diameter, 
shall  not  exceed  30  feet  in  length.  Two  or  more  air  pipes  may  be  con- 
nected together  or  with  a  vent  pipe;  but  in  every  such  case  the  connection 
shall  be  above  the  top  of  the  highest  fixture. 

Sec.  417.  Diameters  of  vent  pipes  shall  not  be  less  than  2  inches  for  maimt 
vents  through  less  than  seven  stories;  3  inches  for  water-closets  on  more 
than  three  floors  and  for  other  fixtures  in  more  than  seven  stories.  All 
vent  pipes  shall  l)c  increased  1  inch  in  diameter  Ixjfore  passing  through 
the  roof.  Vent  lines  shall  l)e  connected  at  the  bottom  with  a  soil  or  waste 
pipe  or  with  the  drain,  in  such  a  manner  as  to  prevent  accumulation  of  ru.st 
scale  and  to  drip  properly  the  water  of  condensation.  Offsets  shall  Ixj 
made  at  an  angle  of  not  less  than  45  degrees. 

Sec.  418.  Soil  pipes  or  iron  waste  pipes,  vents,  and  back  air  pipes,  shall 
be  supported  by  clamps  to  the  woodwork,  by  iron  drive  hooks  to  brick 
walls,  or  by  bolted  clamps  to  iron  girders. 
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cti-iidfii  to  fiomp  ph 
?cWn.I  liirtM-tly  with  the  dniiii 
r  other  rcti-ptaelp  in  nliii-h 
vith  a  drain  or  otlur  vmsXt  pipe. 
r  line  of  water-closets  shall  lie  supplirni  witb 
1  and  shall  have  a  Hushing  pipe  ol  not  leas 


Sbc:  4IQ.    Fixtures  iond.  wasl«  pipes  in  cbemicnl  lairaratoric^s  fhoD  be; 

'  , stalled. iu  jiccorduncc  with  plunti  approved  by  the  Building  Dcpnrtmeotii. 

Sec.  420.     The'  druinogc  of  stable  fixtures  shall  tte  cotiBtrucUHi  uccanling 
plans  approved  by  the  Buildlug  Deportment. 

Sec,  421.  Id  buildings  where  a  e«riea  of  bathroomB  or  kitchens  are  located 
directly  over  each  other  and  have  a  common  soil  or  wtkste  pipe,  the  baofc 
air  pipe  required  shall  he  a  vent  lino  connected  with  each  outlet  branch 
close  to  the  water-closet  connection  or 'outlet  from  the  Hink  trap,  each 
branch  vent  to  connect  with  the  vent  line  above  the  top  of  the  highest 
fixture  on  each  floor;  the  vent  line  shall  connect  to  the  main  venl  Hue  above 
the  top  of  the  highest  fixture  in  the  buildinR.  In  the  cose  of  batteries  of 
water-closets  or  other  fixtures  the  special  air-pipe  from  each  trap  mny  l)e 
omitted,  provided  that  the  noil  or  waste  pipe,  undiminished  in  sixe,  is  con- 
tinued without  any  otlier  fixture  connection  to  a  point  above  the  rotif,  ur 
re-vented  into  the  main  soil-pipe  system  above  the  top  of  the  upperm(w( 

Sec.  422.  All  drip  or  overflow  pipes  slmU  be 
sight  and  in  no  case  shall  such  pipe  lie  cor 
pipe.  No  waste  pipe  from  n  refrigerator 
provisions  are  stored  shall  Iw 

Sec.  421!.  Every  wafer-closet 
water  from  a  tank  or  ciste 
than  li  inches  in  diameter. 

Sep.  424.  In  every  building  hereafter  erected,  there  shall  be  a  separste 
water-closet  for  each  tenement  of  four  rooms  or  more  and  at  least  one 
water-closet  for  every  two  tenements  of  less  than  four  rooms,  fifteen  persoD* 
living,  occupying,  or  employed  therein;  said  water-closets  shall  be  located 
in  well -ventilated  rooms  with  a  suitable  window  opening  into  the  outer 

_    air,  or  with  a  suitable  ventilating  shaft. 

Skc.  435.     Wat«r-closcts,  sinks,  or  basins  shall  not  bo  inclosed. 

Sec.  426.     Sinks  and  laundry  tulis  shall  he  mode  of  non-alisorbent  material. 

SEf.  427.  The  diameters  of  soil  and  waste  pipes  shall  not  he  less  thnn  those 
given  in  Table  IV,  except  that,  with  the  approval  of  the  Building  De- 
partment, a  ^inch  soil  pipe  may  lie  used  for  one  water-closet  where  It 
not  practicable  to  use  a  -l-inch  pipe. 
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TABLE  IV 
Soil  and  Waste  Pipe  Diameters 


Soil  pipes 4 

Main  waste  pipes  excepting  as  otherwise  specified 2 

Main  waste  pipes  for  kitchen  sinks  on  four  or  more  floors.  ...  3 

Branch  waste  pipes  for  laundry  tubs 1 J 

Branch  waste  pipes  for  kitchen  sinks 1  )r 

Branch  waste  for  urinals H 

No  branch  waste  for  other  fixtures  shall  be  less  than IJ 


nches 
nches 
nches 
nches 
nches 
nches 
nches 


Sec.  428.  Brass  ferrules  shall  be  of  the  best  quality,  bell-shaped,  extra 
iieavy  cast  brass,  not  less  than  4  inches  long  and  2}  inches,  3^  inches, 
and  4^  inches  in  diameter,  and  shall  be  of  not  less  than  the  weights  given 
in  Table  V. 

TABLE  V 
Brass  Ferrule  Data 


Diameters  Weights 


2i  inches 1  pound      0  ounces 

3i  inches 1  pound     12  ounces 

4 J  inches 2  pounds     8  ounces 


NOTE      l}-inch  ferrules  shall  not  be  used. 

Sec.  429.  Soldering  nipples  shall  ]>e  of  heavy  cast  brass  or  of  bra.ss  pipe, 
iron  pipe  size.  If  cast,  they  shall  l^e  of  not  less  than  the  weights  given 
in  Table  VI. 

TABLE  VI 
Solderlnc:  Nipple  Data 


li  inches 0  pounds  8  ounces 

2     inches 0  pounds  14  ounces 

2J  inches 1  pound  6  ounces 

4     inches 3  pounds  8  ounces 


Sec.  430.  Where  clean-outs  are  used,  the  screw  cap  shall  Ixj  of  brass,  extra 
heavy,  and  not  less  than  i  of  an  inch  thick.  The  engaging  parts  shall 
have  not  less  than  six  threads  of  iron  pipe  size,  and  shall  Ix;  tapered. 
Clean-outs  shall  be  of  full  size  of  trap  up  to  4  inches  in  diameter  and  not 
loss  than  4  inches  for  larger  sizes. 

HThe  screw  cap  shall  have  a  solid  square  or  hexagonal  nut,  not  less  than 
1  i  inches  high,  with  at  least  a  diameter  of  1 J  inches.     The  bodies  of  brass 
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clean-out  feiTules  aholl  be  a.1  least  equal  in  weight  and  thickness  Ut  t 

calking  ferrule  for  the  same  sim  of  pipe. 
Sec.  431.     The  use  of  lead  pipe  is  restrictcJ  to  short  branches  of  the  s 

and  waste  pipes,  bends,  and  traps,  and  roof  connections  of  toaide  leaden,  i 
Skc-  432.     Lead  aoil  and  waste  pipes  shall  not  be  less  than  the  average  thick,  I 

neea  and  weight  per  linear  foot  as  given  in  Table  VII. 

TABLE  VII 
Lead  Pipe  D«U 


Weight  per  Lin- 

Diameter 

ThicknesB 

ear  Fool 

1)  inches 

.14  inches 

3.50  pounds 

2    inches 

.IS  inches 

4.75  rounds 

2i  inches 

.20  inches 

5  74  pounds 

3     inches 

.21  inches 

7  .'>4  pounds 

3}  inches 

.22  inches 

O.OU  pounds 

4     inches 

.23  inches 

10  66  pounds 

4]  inches 

.24  inches 

12.34  pounib 

5     inches 

.25  inches 

14.50  pounds 

6     inches 

.28  inches 

18. 7G  pounds 

7     inches 

.30  inches 

23  27  pounds 

8     inches 

.32  inches 

28.  IS  pouniis 

9    inches 

.^4  inches 

33.70  pounds 

10     inches 

:.»  inches 

40.06  pounds 

1 1     inches 

37  inches 

45.02  pounds 

12     tnrhe-s 

.37  Indies 

■IS  ftS  pounds 

Sec.  433.  Brass  pipe  (or  soil,  wasif,  vent,  and  back-air  pipes  shall  be  thor- 
oughly annealed,  seamless,  drawn-brass  tubing,  ot  not  le.s.s  than  No.  13 
Stubbs  gauge. 

Sec.  434.  No  slip  joints  or  unions  shall  be  used  on  traps,  waste,  vent,  or 
back  air  pipes.  Threaded  connections  on  brass  traps  shall  be  of  the  same 
size  as  pipe  threads  for  the  same  size  pipe  and  shall  be  tapered.  Connec- 
tions between  lead  and  iron  shall  be  made  by  brass  sleeves  or  screw  nipples 
wiped  to  the  lead  and  calked  or  screwed  into  the  iron. 

Sec,  435.  The  average  thicknesses  and  weights  per  linear  foot  for  brass  pipe 
shall  be  used  as  given  in  Table  VIII. 

Sec.  436.  Cast-iron  pipes  shall  be  uncoated,  sound,  cylindrical,  and  smooth, 
free  from  critcks  and  other  defects,  of  uniform  thickness  and  of  the  grade 
known  to  commerce  as  "extra  heavy."  If  buried  under  ground,  they 
shall  lie  coated  with  asphaltum  or  red  lead. 
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TABLE  VIII 
Brass  Pipe  Data 


Diameter 

Thicknesses 

Weight  per  Lin- 
ear Foot 

li  inches 

.14  inches 

2.84  pounds 

2     inches 

.15  inches 

3.82  pounds 

2  J  inches 

.20  inches 

6.08  pounds 

3     inches 

.21  inches 

7.92  pounds 

4     inches 

.23  inches 

11.29  pounds 

4i  inches 

.24  inches 

13.08  pounds 

5     inclies 

.25  inches 

15.37  pounds 

G     inches 

.28  inches 

19.88  pounds 

Sec.  437.     Cast-iron  pipe,  including  the  hub,  shall   weigh  not  less  than  the 
average  weights  per  linear  foot  as  given  in  Table  IX. 

TABLE  IX 
Cast-iron  Pipe  Data 


Diameter  Weights  per  Linear  Foot 

2  inches 5J  pounds 

3  inches 9i  pounds 

4  inches 13     pounds 

5  inches 17     pounds 

6  inches 20     pounds 

7  inches  (not  stock  size) 27     pounds 

8  inches 33  J  pounds 

10  inches 45     pounds 

12  inches 54     pounds 


Sec.  438.  All  joints  shall  be  made  with  picked  oakum  and  molten  lead  run 
full,  and  shall  be  made  gas  tight.  No  cement  joints  or  connections  be- 
tween iron  and  cement  or  tile  pipe  shall  be  made  within  2  feet  of  any  building. 

Sec.  439.  Galvanized  wrought-iron  pipe  shall  be  of  not  less  than  the  thick, 
ness  and  the  weight  per  linear  foot  as  given  for  lead  piping. 

^The  threaded  part  of  the  pipe,  If  less  than  1^  inches  long,  shall  be  of  the 
thickness  and  weight  known  as  "extra  heavy"  or  "extra  strong." 

Sec.  440.  Fittings  on  wrought-iron  vent  pipes  shall  be  galvanized,  recessed, 
cast-iron  threaded  fittings.  Fittings  for  "plumbers'  tubing"  shall  be 
heavy  weight  with  sharp  threads. 
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IFittinga  Tor  waste  or  soil  pipes  of  wrought-iron  or  brnss  shall  bt  gtlvi 
jzed  wrought  iron,  cast  iron,  or  brass,  rccesBed  and  tlireadcd  drainuge  fiU 
tings,  with  aiuooth  interior  waterway  and  threads  tappril,  so  aa  to  give  unt^fl 
form  grade  to  branches  of  not  less  than  i  of  an  inch  per  foot. 
fAU  joiutH  on  wrouglit-iron  or  brasa  pipe  shall  be  screwed  Joints  made  u|l'l 
with  red  lead,  and  any  burr  formed  in  cutting  ahall  be  carefully  reamed  out.l 

Sec.  441.  Drain  and  connecting  ventilation  pipes,  vents,  and  back  air  pipati 
ahall  be  of  sufBoient  size  and  ahall  be  made  of  extra  heavy  cast-iros^ 
pipe  if  underground;  and  if  aliovc  ground  shall  be  made  of  extra  heavy 
oast-iron,  galvanized  wrought-iron  of  standard  weight,  or,  if  not  less  than  No. 
13  Stubbs  gauge,  brass  pipe  within  the  building,  except  that  lead  pipes  may 
be  used  for  short  coiuiections  exposed  to  view.  Cait-iron  drains  ahall 
extend  not  less  than  2  feet  from  the  outside  face  of  the  wall,  beyond  and 
away  from  the  building, 

3ec.  442.  Drain  pipee  above  ground  shall  be  secured  by  irons  to  walls,  sus- 
pended from  floor  timbers  by  strong  iron  hangers,  or  supported  on  brick, 
stone,  or  concrete  piers.  Proper  man-holes  shall  be  supplied  to  reach  ctean- 
outs  and  traps.  Every  drain  pipe  shall  have  a  fail  of  not  less  than  t  inch 
per  foot,  and  shall  be  extended  from  a  point  2  feet  outside  the  outside 
face  of  the  wail,  unobstructed,  to  and  through  the  roof,  undiraini.shed 
in  size,  and  to  a  height  not  less  than  2  feet  above  the  roof,  and  not  less 
than  1  foot  above  the  top  of  any  window  within  LI  feet,  and  not  less 
than  8  feet  above  the  roof,  if  the  roof  is  used  for  drying  clothes  or  as  a  roof 
garden. 

3ec.  443.  The  drain  pipe  shall  be  supplied  with  a  "Y"  branch  fittnl  with  a 
brass  clean-out  or  with  an  iron  stopper,  if  required,  on  the  direct  run, 
at  or  near  the  point  where  the  drain  leaves  the  building.  Changes  in  direc- 
tion shall  be  made  with  curved  pipes,  and  all  connections  with  horizontal 
or  vertical  pipes  shall  be  made  with  "Y"  branches.  Saddle  hubs  ahall 
not  be  used. 

Sec.  444.  All  high-pressure  steam  boilers  shall  be  connected  with  a  blow-oS 
tank  of  a  capacity  not  less  than  30  per  cent  of  the  largest  boiler  connected 
with  such  tank.  The  location  of  and  the  connection  to  said  blow-oEf 
tank  shall  be  subject  to  the  approval  of  the  Superintendent  of  Sewers. 
fAII  heating  pipes  and  appliances  must  be  in  accord  and  conform  with 
the  rules  of  good  practice  and  the  plans  or  "lay-out"  of  all  such  work 
must  be  first  submitted  to  and  approved  by  the  Building  Department 
before  proceeding  with  the  work.  The  purpose  of  this  approval  and  the 
inspection  of  the  work  by  the  Department  ore  solely  to  secure  such  work 
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as  will  in  no  way  imperil  the  safety  of  the  building,  and  in  no  event  is  the 
Department  concerned  as  to  whether  the  heating  or  lighting  of  the  build- 
ing is  sufficient. 

INo  steam  exhaust  or  steam  drip,  imless  it  be  provided  with  a  cooling  tank 
of  a  capacity  approved  by  the  Superintendent  of  Sewers,  or  unless  it  be 
connected  with  the  blow-off  tank,  shall  connect  with  any  drain  leading 
to  the  sewer.  Every  blow-off  tank  shall  be  supplied  with  a  vapor  pipe 
not  less  than  2  inches  in  diameter,  which  shall  be  carried  above  the  roof 
and  above  the  highest  windows  of  the  building. 

Sec.  445.  Every  building  from  which  grease  may  be  discharged  in  such 
quantity  as  to  clog  or  injure  the  sewer,  shall  have  a  special  grease  trap. 

^  Every  building  in  which  gasoline,  naphtha,  or  other  inflammable  com- 
pounds are  used  for  business  purposes,  shall  be  provided  with  a  special 
trap,  so  designed  as  to  prevent  the  passage  of  such  material  into  the  sewer 
and  ventilated  with  a  separate  pipe  rising  to  a  point  4  feet  above  the  roof. 
^The  waste  pipe  of  every  wash-stand  for  vehicles  shall  be  provided  with  a 
sand  trap  of  sufficient  capacity. 

Sec.  446.  The  waste  pipe  from  the  sink  of  every  hotel,  eating  house,  restau- 
rant, or  other  public  cooking  establishment,  shall  be  connected  to  a  grease 
trap  of  sufficient  size,  easily  accessible  to  open  and  clean,  placed  as  near 
as  practicable  to  the  fixture  that  it  serves. 

Sec.  447.  Kain-water  leaders  which  open  near  windows  or  for  verandas  or 
lower  stories  of  buildings  shall  be  trapped. 

Si£c.  448.  Hain-water  leaders  within  any  buildings  shall  not  be  connected 
with  any  waste  or  soil  pipe  except  below  the  lowest  fixture  and  on  a  full 

Sec.  449.  Wherever  a  surface  drain  is  installed  in  a  cellar  or  basement,  it 
shall  be  provided  with  a  deep  seal  trap  and  back  water  valve.  Section 
404  covers  the  drainage  of  roofs,  protection  of  sidewalks,  etc. 

Sec.  450.  In  no  case  shall  it  be  allowable  for  the  drip  from  roofs  or  build- 
ings to  flow  or  l>e  conducted  upon  public  sidewalks. 

Sec.  451.  When  special  fixtures  or  traps  are  planned  that  do  not  conform 
to  the  provisions  of  this  Code,  the  Building  Dcpiirtment  may  at  its  discre- 
tion, grant  such  privilege  as  it  may  deem  proper. 

Sec.  452.  The  installation  of  all  gas  piping  shall  be  subject  to  the  approval 
of  the  Building  Department. 

tAlI  gas  pipes  shall  l>c  inspected  and  tested  under  the  direction  of  the 
Building  Department  before  the  floors  are  laid. 
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Sb(7.  453.  All  gas  brackets  shall  be  placed  aX  least  2}  feet  below  any  ceiling 
or  woodwork,  unless  the  same  is  properly  protected  by  a.  ahicid;  in  which 
case  the  distance  sbtill  be  not  less  than  IS  tnchea. 

^No  swinging  or  folding  gas  bracket  shall  be  placed  against  or  near  any 
stud  partition  or  woodwork,  and  all  swinging  gaa  brackets  shall  I)c  provided 
with  stops  to  prevent  them  from  swinging  against  the  woodwork. 
^No  gas  bracket  on  any  luth  and  plaster  partition  or  woodwork  shall  ba 
less  than  12  inches  in  length  measuring  from  the  humor  to  the  plaetsr 
surface  or  woodwork. 

^Gaslighta   placed   near   any   combustible   material   shall   l>e   KUurded   by 
globes  and  wire  cages. 

Skc.  454.  No  electrical  wiring  or  Installation  of  elc(-tric:il  apparatus  or  ap- 
pliances for  furnishing  light,  heat,  or  power  electrically  shall  be  Introilucci) 
into  or  placed  In  any  building  or  structure  In  the  City  except  in  compliance 
with  the  rules  and  regulations  of  tbe  National  Board  of  Fire  Underwriter, 
known  as  the  "National  Electrical  Code,"  and  the  said  rules  and  regula- 
tions are  hereby  made  a  part  of  tbe  requirements  of  this  Code.  The  in- 
stallation of  all  such  electrical  work  Bhail  be  autiject  to  the  approval  of  the 
Building  Department. 


CHAPTER  XXI 
HOISTWAYS,  ELEVATORS,  AND  WELL-HOLES 

Skc.  455.  Ei-ery  hoistway,  hatchway,  stairway,  or  well-hole  In  every  build- 
ing shall  hereafter  be  securely  guarded  by  means  of  proper  gates,  railings, 
or  guards  or  other  inclosures  which  may  be  approved  by  the  Building 
Department.  Such  guards  or  railings  shall  not  lie  less  than  3  feet  in  height 
nor  the  lower  rail  more  than  1  foot  above  the  floor,  and  shall  be  so  coii- 
Btructeil  as  to  effectually  prevent  persons  from  falling  into  such  hoistways, 
hatchways,  stairways,  or  well-holes.  The  owners,  lessees,  or  occupants 
of  any  building  in  the  City,  in  which  hatchways  or  well-holes  exist,  or  shall 
hereafter  be  constructed,  shall  cause  the  same  to  be  effectually  barred  or 
inclosed,  tor  the  prevention  of  accidents  therefrom. 
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Sec.  456.  In  every  building  hereafter  erected  or  altered  to  be  used  for  manu- 
facturing or  mercantile  purposes,  in  which  there  shall  be  hoistways,  ele- 
vators, or  well-holes,  not  inclosed  in  walls,  constructed  of  brick  or  other 
fireproof  material  and  provided  with  fire  doors,  the  openings  thereof  through 
and  upon  each  floor  of  said  buildings  shall  be  provided  with  approved 
automatically  closing,  metal-clad  hatch  doors,  for  every  such  hoistway, 
elevator,  or  well-hole.  Outside  windows  or  openings  into  every  elevator 
shaft  or  hoistway  shall  have  such  sign  or  device  to  indicate  the  existence 
of  said  shaft  or  hoistway  as  shall  be  approved  by  the  Building  Department. 

Sec.  457.  Elevator  shafts  in  all  mercantile  and  manufacturing  buildings 
exceeding  three  stories  in  height,  hereafter  built  or  altered,  shall  be  in- 
closed with  walls  or  partitions  of  approved  fireproof  material,  and  have 
automatically  closing,  metal-clad  doors  at  all  openings  thereto. 

Sec.  458.  In  all  buildings  hereafter  erected  or  altered,  wherever  elevators 
are  placed  in  the  well-holes  of  or  adjacent  to  stairways,  such  elevators 
and  stairways  shall  be  inclosed  with  partitions  of  approved  fireproof 
materials. 

Sec.  459.  There  shall  be  placed  below  the  machinery  and  sheaves  at  the  top 
of  every  elevator  shaft,  hereafter  constructed  or  altered,  a  substantial 
grating  or  screen  of  iron,  so  constructed  as  to  prevent  persons  or  objects 
from  falling  into  such  shafts,  and  sufficiently  open  to  permit  flames  and 
smoke  to  pass  through  to  the  skylight  or  windows.  If  such  shaft  shall 
be  floored  over  with  a  solid  flooring,  such  flooring  shall  not  cover  more  than 
one-half  of  the  area  of  such  shaft  and  at  least  one-half  of  the  area  of  such 
shaft  shall  be  covered  with  an  approved  open  grating. 

Sec.  460.  In  all  buildings  hereafter  erected  or  altered,  the  roof  immediately 
over  hoistway,  elevator,  stair,  open  shaft,  or  well-hole,  shall  be  provided 
with  a  skylight  containing  not  less  than  20  square  feet  of  glass;  said  glass 
shall  be  set  in  metal  sashes  or  frames,  in  lights  of  not  less  than  200  square 
inches  each,  and  shall  not  exceed  i  inch  in  thickness.  There  shall  be 
suspended  immediately  below  this  glass  a  strong  wire  netting.  Provided, 
that  if  in  the  sides  of  an  elevator  pent  house,  or  at  the  top  of  any  such 
shaft  or  well-hole,  there  be  windows  having  35  square  feet  of  glass  of  the 
thickness  herein  specified  for  skylights,  then  the  Building  Department 
may,  at  its  discretion,  permit  the  skylights  above  described  to  be  omitted. 
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CHAPTER  XXII 


STAIRWAYS  AND  DOORS 


Sec.  461.     All  non-fireproof  buildings,  in  which,  above  Uie  &nl  floor,  : 

arc  to  be,  or  to  which  provision  is  mode  (or  occupancy  by.  fifty  lo  one  bun- ' 
dred  or  moro  peraons  employed,  engaged,  Iraiiiiient,  or  guesU  therein, 
there  Bhull  be  at  least  two  atairways  and  halla,  each  not  less  than  3}  feci 

^The  width  of  the  atuirs  shall  be  increased  C  inches  for  each  incremeul 
of  fifty  persons  or  part  thereof  over  one  hundred  up  to  three  hundred, 
or  when  a  width  of  5  feet  is  reached,  (f  the  number  of  persons  »o 
occupying  such  premiiies  exceed  six  hundred,  three  stftirwaya,  each  5  feet 
in  width  shall  be  constructed, 

Uln  all  cases,  the  stairs  shall  be  located  at  us  great  a  distance  as  practicable 
from  each  other  and  in  cases  where  the  persons  so  occupying  such  build- 
ings are  not  all  on  one  floor,  the  widths  and  nunil>cr  of  stairways  in  the 
several  stories  shall  be  governed  as  above  by  the  total  number  of  persons 
who  will  at  any  time  be  on  any  floor.  All  persons  above  any  given  story 
shall  be  counted  in  addition  to  the  persons  on  that  story. 
Sec.  462.  Irrespective  of  the  number  of  persons  occupying  public  buildings 
covering  a  lot  area  exceeding  5,000  square  feet  and  not  exceeding  7..t(K) 
square  feet,  there  shall  be  provided  at  least  two  continuous  lines  of  stairs. 
and  every  such  building  shall  have  at  least  one  continuous  line  of  stairs 
for  each  5,000  square  feet  or  part  thereof  of  lot  area  covered,  in  excess 
of  that  required  for  7,500  square  feet  of  lot  area. 

HWben  any  such  building  covers  an  area  of  lot  greater  than  15,000  square 
feet,  the  number  of  stairs  shall  be  increased  proportionately.  For  fire- 
proof buildings,  one  less  flight  of  stairs  than  above  called  for  shall  be  re- 
quired in  each  case,  unless  the  floor  area  exceeds  7.500  square  feet  in  which 
case  there  shall  not  be  less  than  two  stairs. 
Sec,  463.  Ev-ery  tenement  or  building,  occupied  by  three  or  more  families. 
shall  have  at  least  two  flights  of  stairs,  not  less  than  3  feet  wide  in  the 
clear,  one  of  which  shall  extend  from  the  entrance  floor  to  the  top  story,  and 
every  apartment  shall  be  directly  accessible  from  an  entrance  hall  by  means 
of  at  least  one  such  flight  of  stairs. 
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^If  there  are  more  than  sixteen  rooms  above  the  second  floor,  exclusive 
of  bath  and  toilet  rooms,  the  width  of  the  hallways  and  stairs  shall  be 
increased  6  inches  for  every  additional  sixteen  rooms  or  fraction  thereof, 
or  until  the  width  of  5  feet  is  reached. 

Sec.  464.  School  buildings,  if  more  than  one  story  in  height  and  having 
more  than  three  rooms  above  the  first  story,  shall  have  at  least  two  sepa- 
rate and  distinct  stairways,  as  far  removed  from  each  other  as  practicable. 
School  buildings  or  all  buildings  containing  a  general  assembly  room  shall 
have  stairs  and  fire-escapes  proportioned  as  prescribed  for  Assembly  H  alls. 

Sec.  465.  Every  hall  seating  three  hundred  persons  and  not  more  than  six 
hundred  persons  shall  have  at  least  two  separate  and  distinct  stairways 
for  ingress  and  egress,  the  same  to  be  placed  as  far  apart  as  possible. 

t  Every  hall  seating  more  than  six  hundred  persons  and  not  more  than 
twelve  hundred  persons  shall  have  at  least  three  separate  and  distinct 
stairways. 

^All  stairs  for  ingress  and  egress  leading  to  any  assembly  hall  or  halls, 
phall  be  at  least  4  feet  wide  and  provided  with  a  hand-rail  on  each  side. 

^In  addition  to  the  above  described  stairway,  assembly  halls  shall  be  pro- 
vided with  fire-escapes  as  provided  by  law,  provided  that  in  assembly 
halls,  having  a  greater  seating  capacity  than  seven  hundred  and  fifty,  the 
aggregate  width  of  such  emergency  exits  which  shall  be  provided  for  each 
floor,  balcony,  and  gallery  of  such  building,  shall  be  one-half  of  that  pro- 
vided for  the  main  exits,  and  no  emergency  exit,  door,  or  stairway  shall 
be  less  than  ',i  feet  in  width. 

Sec  466.  The  aggregate  width  of  doors  opening  at  the  street  level,  for  halls 
rented  or  used  for  public  assemblies  of  any  kind,  for  school  houses,  orphan 
asylums,  insane  asylums,  or  reformatories  of  any  kind,  shall  be  at  least 
e(|ual  to  the  aggregate  width  of  stairways;  extra  width  shall  be  added  to 
accommodate  occupants  of  first  floor  and  such  doors  shall  not  be  locked 
during  business  hours,  or  while  such  buildings  are  occupied  by  large  num- 
bers of  people,  and  all  such  doors  shall  open  outwardly. 

Sec.  467.  Outside  doors  of  all  assembly  halls,  theaters,  churches,  schools, 
factories,  and  other  buildings  occupied  by  a  large  number  of  people  shall 
be  made  to  open  outward. 
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CHAPTER  XXiri 

FIRE  APPLIANCES,  FIRE  ESCAPES,  AND  FIREPROOF 
SHUTTERS  AND  DOORS 

rjBc.  46S.  In  every  oxisting  building  exceeding  55  and  not  over  lOU  (eel 
in  height,  uiiluofi  already  provided  with  u  ^i-inch  or  lurger  standpipe  and 
in  hJI  buildinga  hereafter  erected  exceeding  55  and  not  exceeding  100  (ept 
in  height,  there  ahaJl  be  provided  it  vertical  Glundpipo  of  not  less  than  1 
inches  in  diameter. 

^In  every  existing  building  exceeding  100  feet  in  height,  unleas  already 
provided  with  a.  4-inrh  or  larger  standpipe;  and  in  all  buildings  hereafter 
erected  exceeding  100  feet  in  height,  there  shall  be  provided  a  vertical 
etandpipe  of  not  less  than  6  inches  in  diiuneter, 

^These  standpipes  shall  be  of  galvanized  wrought  iron  or  steel  and,  together 
with  fittings  and  connections,  shall  be  of  such  strength  as  to  safely  with- 
etund  ut  least  300  pounds  water  prettsure  to  the  siguure  inch  when  installed 
and  ready  for  service;  also  to  stand  such  a  test  without  leaking  at  joints, 
valves  or  fittings. 

UStandpipea  shall  be  located  within  fireproor  stairway  inclosures  where 
the  latter  are  of  such  construction,  and  a^  near  stairways  as  possible  where 
they  are  not  so  inclosed. 

^Id  buildings  exceeding  100  (ect  deep  fronting  on  two  or  more  streets, 
there  shall  be  a  standpipe  at  each  end  of  the  building,  and  in  large  area 
buildings  there  shall  be  one  standpipe  at  each  stairway  or  within  each 
Btairway    inclosure. 

IWhere  more  than  one  standpipe  is  required  in  a  building  they  shall  be 
connected  at  their  bases  by  pipes  of  size  equal  to  that  of  the  largest  stand- 
pipes,  so  that  water  from  any  source  will  supply  all  the  standpipes. 
IfStandpipcs  shall  extend  from  the  cellar  to  and  through  the  roof,  with  a 
hose  connection  located  from  4  to  0  feet  above  the  Hoor  level  und  fitted 
with  approved  straightway  composition  gate  valves  in  each  story,  includ- 
ing cellar,  and  a  hose  connection  provided  above  the  roof,  with  a  controlling 
valve  located  in  the  standpipe  under  the  roof  and  so  arranged  aa  to  be 
operated  both  from  above  and  below  the  roof,  A  suitable  ]-inch  drain 
pipe  and  valve  shall  tie  provided  under  the  roof  for  each  roof  connection. 
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Sec.  469.  Hose  sufficient  to  reach  to  all  parts  of  the  floor  shall  be  attached 
to  each  outlet  in  the  building,  and  hose  for  the  roof-hydrant  may  be  placed 
on  a  rack  in  the  top  floor  near  the  scuttle  leading  to  the  roof.  Hose  shall 
be  2i  or  2}  inches  in  diameter,  shall  be  in  50-foot  lengths  and  provided 
with  standard  couplings  at  each  end,  all  couplings  to  be  of  the  same  hose 
thread  as  that  in  use  by  the  local  Fire  Department. 

f  The  hose  shall  be  approved  linen,  cotton,  rubber  lined,  or  rubber,  made 
under  specifications  recommended  by  the  National  Board  of  Fire  Under- 
writers. 

^Each  line  of  hose  shall  be  provided  with  washers  at  both  ends  and  be 
fitted  with  a  play  pipe  or  nozzle  of  Underwriter  pattern,  having  handles 
at  the  base  and  a  discharge  outlet  not  less  than  }  inch  in  diameter.  One 
spanner  shall  be  located  at  each  hose  connection  throughout  the  building. 

Sec.  470.  All  stand  pipes  shall  be  provided  with  Siamese  steamer  connections 
located  on  the  outside  of  the  building  about  1  foot  above  the  curb  level, 
and  where  a  building  fronts  on  two  or  more  streets,  a  connection  shall  be 
provided  on  each  street  front.  The  inlet  pipe  from  the  steamer  connec- 
tion to  the  standpipe  shall  not  be  less  than  the  diameter  of  the  largest 
standpipe.  The  thread  on  the  Siamese  connection  shall  be  uniform  with 
that  used  by  the  local  Fire  Department.  Siamese  steamer  connections 
shall  be  provided  with  check  valves  in  the  "Y"  and  substantial  caps  pro- 
vided to  protect  the  thread  on  the  connection.  The  steamer  connection 
fitting  should  be  adjusted,  looking  down  at  an  angle  of  forty-five  degrees. 
A  suitable  iron  plate  with  raised  letters  shall  be  secured  to  the  wall  near 
the  steamer  connection  reading:     'To  Standpipes." 

tin  each  connecting  pipe  just  inside  of  the  building,  in  a  horizontal  section, 
shall  be  placed  a  straightway  check  valve,  but  not  a  gate  valve.  A  drip  pipe 
with  valve  to  same,  shall  be  placed  between  said  check  valve  and  steamer 
connection  to  properly  drain  this  section,  in  order  to  prevent  freezing. 

tin  addition  to  the  provision  made  for  steamer  connections  to  standpipes, 
the  water  supply  may  be  drawn  from  the  City  water  system  where  pressure 
is  sufficient;  or  from  automatic  fire  pump  of  500  gallons  or  more  capacity 
per  minute;  or  from  elevated  tank  or  steel  pressure  tank  of  not  less  than 
5,000  gallons  capacity. 

tin  all  buildings  coming  under  these  regulations  as  to  height,  which  are 
occupied  for  living  or  sleeping  purposes,  such  as  hotels,  lodging  houses, 
hospitals  and  asylums,  the  standpipe  system  must  have  at  least  one  of 
the  approved  automatic  supplies  before  described. 

Sec.  471.  Where  a  standpipe  is  connected  to  a  tank  there  shall  be  a  straight- 
way check  valve  in  a  horizontal  section  of  pipe  between  the  first  hose 
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outlet  in  connecting  pipe  and  tank,  and  said  tank  must  lie  filled  by  afl 
separate  pipe,  and  not  through  the  atondpipe;  and  where  the  wal«r  in  aacib  ] 
tank  is  aiao  used  for  house  supply,  the  house  supply  pipe  shall  extend  ftttm  J 
the  bottom  of  the  tank  to  such  a  height  as  will  reserve  not  leas  tiuu  3,50Q.| 
gallons  ot  water  for  fire  purposes. 

^Where  pumps  which  constitute  a  aupply  to  standpipes  are  located  ii 
lowest  story  of  a  building;,  they  ahull  be  placed  not  less  than  2  (mt  ubova  | 
the  floor  level,  and  l>oilers  upon  which  pumps  depend  for  steam  aholl  bm  1 
arranged  so  that  Hooding  of  fires  under  the  same  will  be  impossible. 
i[In  every  buildiug  exceeding  100  feet  in  height,  at  least  one  paraenger 
elevator  shall  Ire  kept  in  readineaa  for  immediate  use  by  the  Fire  Depurt- 
ment  during  all  hours  of  the  night  and  day,  including  tiolidiiys  and  Suniltiys. 

Sec.  472.  All  exiaUng  buildtoge,  and  those  hereafter  erected  exreediog  100 
feet  in  height  shall  be  provided  with  auxiliary  fire  apparatus  and  ap- 
pliances, such  as  wrenches,  spanners,  fire  extiDguishers,  hooks,  axes, 
pails,  and  such  things  as  may  be  required  by  the  Commissioner  of  the  Fire 
Department:  all  of  said  apparatus  to  conform  in  design  to  that  in  use  by 
the  local  Fire  Department. 
,  8bc.  473.  Buildings  of  large  area,  which  are  occupied  for  meroantilo  or  man- 
ufacturing purposes,  when  located  within  a  congested  district,  forming, 
in  the  opinion  of  the  Building  Department  or  Chief  of  Fire  Department, 
"Conflagration  Breeders, "  shall  be  protected  throughout  the  entire  building 
with  automatic  sprinklers. 

tThe  pipe  sizes  and  spacing  of  heads  for  said  sprinkler  system  shall  con- 
form to  the  schedule  and  rules  recommended  by  the  National  Board  of 
Fire  Underwriters  which  are  hereby  made  a  part  of  the  requirement  of 
this  Code. 

llSaid  sprinkler  pipes  shall  be  connected  with  a  pipe  of  not  less  than  4 
inches  in  diameter  leading  to  the  outside  of  the  building  and  there  pro- 
vided with  an  approved  Siamese  steamer  connection,  the  latter  to  be 
installed  under  requirements  set  forth  in  this  Section,  and  to  be  under 
the  control  and  for  the  use  of  the  Fire  Department. 

IjA  suitable  Iron  plate  with  raised  letters  shall  be  securely  attached  to  the 
wall  near  s.iid  steiinier  connection,  reading  "Cellar  Sprinklers,"  wherf 
sprinklei-s  are  in.stalleci  in  cellars  only,  and  reading"Automatic Sprinklers,'' 
where  the  entire  building  is  so  protected. 

Sec.  474.     Every  apartment  house,  tenement  house,  or  dwelling  house  occupied 
by  or  built  to  be  occupied  by  three  or  more  families, 
^And  every  building  already  erected,  or  that  may  hereafter  be  erected, 
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more  than  three  stories  in  height,  occupied  and  used  as  a  hotel,  apart- 
ment hotel,  or  lodging  house,  and  every  boarding  house  having  more  than 
fifteen  sleeping  rooms  above  the  basement  story,  and  every  factory,  mill, 
manufactory,  or  workshop,  hospital,  asylum,  or  institution  for  the  care  or 
treatment  of  individuals, 

^And  every  building  three  stories  and  over  in  heis;ht  used  or  occupied  as 
a  store  or  workroom, 

^And  every  building  in  whole  or  in  part  occupied  or  used  as  a  school  or 
place  of  instruction  or  assembly, 

^And  every  office  building  four  stories  or  more  in  height, 

t Shall  be  provided  with  such  good  and  sufficient  fire-escapes,  stairways, 
or  other  means  of  egress  in  case  of  fire  as  shall  be  directed  by  the  Building 
Department. 

Sec.  475.  The  owner  or  owners  of  any  building  upon  which  a  fire-escape  is 
erected  shall  keep  the  same  in  good  repair  and  properly  painted. 

f  Fire-escapes  on  the  outside  of  buildings  shall  consist  of  open  iron  bal- 
conies and  stairways. 

^ Fire-escapes  may  project  into  the  public  highway  above  the  first  story 
to  a  distance  not  greater  than  4  feet  beyond  the  building  line. 

^The  stairways  shall  be  placed  at  an  angle  of  not  more  than  60  degrees, 
with  steps  not  less  than  6  inches  in  width  and  20  inches  in  length,  and 
with  a  rise  of  not  more  than  9  inches. 

^The  balcony  on  the  top  floor  shall  be  provided  with  a  goose-neck  ladder 
or  other  contrivance  leading  from  said  balcony  to  and  above  the  roof. 

Sec.  476.  The  balconies  shall  be  not  less  than  3  feet  in  width  and  placed 
where  directed  by  the  Building  Department  at  each  story  above  the  ground. 

^They  shall  be  below,  and  not  more  than  1  foot  below,  the  window  sills, 
and  they  shall  extend  in  front  of,  and  not  less  than  9  inches  beyond,  each 
window. 

^ There  shall  be  a  landing  not  less  than  24  inches  square  at  the  head  and 
foot  of  each  stairway. 

f The  stairway  opening  on  each  platform  shall  be  of  a  size  sufficient  to 
provide  clear  headway. 

Sec.  477.  The  floors  of  balconies  shall  be  of  wrought-iron  or  steel  slats  not 
less  than  1^  inches  by  j  inch,  placed  not  more  than  1^  inches  apart  and 
well  secured  and  riveted  to  iron  battens  IJ  inches  by  )  inch,  not  over  3 
feet  apart,  and  riveted  at  the  intersections.    The  openings  for  stairways 
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ID  all  balconies  shall  bo  not  less  than  21  inches  wide  and  36  inofaes  lOB 
and  such  openings  shall  have  no  covers  of  any  kind. 
^The  plutrorms  or  balconies  shall  he  conatruclcd   and  erected   lo  BsitdfM 
sustain  in  all  their  [rurts  a  safe  load,  at  a  ratio  of  1  lo  1,  of  not  \pss  thui '] 
60  pounds  per  square  foot  of  surface. 

Sec.  478.  The  outside  top  rail  shall  extend  around  the  entire  length  of  t 
platform  and  in  all  cases  shaJI  go  through  the  nail  at  each  end  and  bO'  I 
properly  secured  by  nuts  and  4-inch  square  washers  at  least  j  inch  thick.  ' 
and  no  top  rail  shall  bo  connected  at  angles  by  east  iron.  The  lup  ruil  of 
balconies  shall  itc  I  ]  inches  by  j  inch  of  wrought  iron,  or  I  J-inch  angle 
iron  1  inch  thick.  The  bottom  rails  shall  be  1 S  inches  by  |-inch  UTougbt 
iron  or  steel,  or  l^inch  angle  iron  i  inch  thick,  well  leaded  into  the 
wall.  TIic  standards  or  filling-ln  bars  shall  be  not  ioai  than  )  inch  round 
or  square  wroui;ht  iron  or  steel,  well  rlvetod  to  the  top  and  bottom  rails 
and  platform  frame.  Such  standards  or  filling-in  bars  shall  bo  securely 
braced  by  outside  brackets  nt  suitable  intervals  and  shall  be  placed  not 
more  than  6  inches  from  centers;  the  height  of  railings  shall  in  no  cose 
be  less  than  2]  feet. 

8bc.  479.  The  stairways  shall  be  constructed  and  erected  to  fully  sustain 
in  all  their  parts  a  safe  load  at  a  ratio  of  4  to  1  ot  not  leas  than  100. pounds 
per  step,  with  the  exception  of  the  tread  which  must  safely  sustain  at 
said  ratio  a  load  of  200  pounds.  The  treads  shall  be  flat,  open  treads  not 
less  than  G  inches  wide  and  with  a  rise  of  not  more  than  9  inches.  The 
stairs  shall  be  not  less  than  20  inches  wide.  The  strings  shall  be  not  less 
than  3-inch  channels  of  iron  or  steel  or  other  shape  equally  strong  and 
shall  rest  upon  and  l>c  fastened  to  a  bracket  which  shall  be  fastened 
through  the  wall  as  hereinafter  provided.  The  strings  shall  be  securely 
fastened  to  the  balcony  at  the  top,  and  the  steps  in  all  cases  shall  l)e  double- 
riveted  or  bolted  to  the  strings.  The  stairs  shall  have  J-inch  handrails  of 
wrought  iron,  well  braced. 

Sbc.  480.  The  brackets  shall  be  sot  lesa  than  )  inch  by  It-inches  wrought 
iron  placed  edgewise,  or  l]-inch  angle  iron  {  inch  thick,  well  braced; 
they  shall  be  not  more  than  4  feet  apart,  and  shall  be  braced  by  means  of 
not  less  than  J-inch  square  wrought  iron  and  shall  extend  two-thirds  of 
the  width  of  the  respective  balconies  or  brackets.  The  brackets  shall  go 
through  the  wall  and  be  turned  down  3  inches,  or  shall  be  properly  secured 
by  nuts  an<l  4-inch  square  washers  at  least  i  inch  thick. 
liOn  new  buildings  the  brackets  shall  be  set  as  the  walls  are  being  built. 
IJWhen  brackets  are  put  on  buildings  already  erected  the  part  going  through 
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the  wall  shall  be  not  less  than  1  inch  in  diameter  with  screw  nuts  and 
washers  not  less  than  5  inches  square  and  i  inch  thick. 

Sec.  481.  A  proper  drop  or  balanced  ladder  shall  be  required  from  the  lower 
balcony  when  the  floor  of  such  balcony  is  more  than  14  feet  above  the 
sidewalk  or  ground. 

Sec.  482.  All  the  parts  of  such  fire-escapes  shall  receive  not  less  than  two 
coats  of  paint,  one  in  the  shop  and  one  after  erection. 

Sec.  483.  No  person  shall  at  any  time  place  any  incumbrances  of  any  kind 
whatsoever  before  or  upon  any  fire-escape,  balcony,  or  stairway. 

^It  shall  be  the  duty  of  every  fireman  and  policeman  who  shall  discover 
any  fire-escape,  balcony,  or  stairway  of  any  fire-escape  incumbered  in 
any  way,  to  forthwith  report  the  same  to  the  commanding  oflicer  of  his 
company  or  precinct,  and  such  commanding  officer  shall  forthwith  cause 
the  occupant  of  the  premises  or  apartment  to  which  said  fire-escape,  bal- 
cony, or  stairway  is  attached  or  for  whose  use  the  same  is  provided,  to  be 
notified,  either  verbally  or  in  writing,  to  remove  such  incumbrances  and 
keep  the  same  clear. 

Klf  said  notice  shall  not  be  complied  with  by  the  removal,  forthwith,  of 
such  incumbrances,  and  by  the  keeping  of  said  fire-escape,  balcony,  or 
stairway  free  from  incumbrance,  then  it  shall  be  the  duty  of  said  com- 
manding officer  to  apply  to  the  nearest  police  magistrate  for  a  warrant 
for  the  arrest  of  the  occupant  or  occupants  of  said  premises  or  apartment 
of  which  the  fire-escape  forms  a  part,  and  the  said  parties  shall  be  brought 
before  the  said  magistrate  and  for  a  misdemeanor,  and  on  conviction,  the 
occupant  or  occupants  of  said  premises  or  apartment  shall  be  fined  not 
more  than  ten  dollars  for  each  offense  or  may  be  imprisoned  not  to  exceed 
ten  days,  or  both,  in  the  discretion  of  the  court. 

Sec.  484.  In  constructing  all  balcony  fire-escapes  the  manufacturer  thereof 
shall  securely  fasten  thereto,  in  a  conspicuous  place,  a  cast-iron  plate 
having  suitable  raised  letters  on  the  same,  to  read  as  follows: 

NOTICE  I  Any  person  placing  any  incumbrance  on  this  balcony  is  liable 
to  a  penally  of  ten  dollars  and  imprisonment  for  ten  days. 

Sec.  485.  All  buildings  requiring  fire-escapes  shall  have  stationary  iron 
ladders  leading  to  the  scuttle  opening  in  the  roof  thereof,  and  all  scuttles 
and  ladders  shall  be  kept  so  as  to  be  ready  for  use  at  all  times. 

Sec.  486.  If  a  bulkhead  is  used  in  place  of  a  scuttle,  it  shall  have  stairs  with 
sufficient  guard  or  handrail  leading  to  the  roof. 

II  In  case  the  building  shall  be  occupied  by  more  than  one  family,  the  door 
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in  the  bulklieiid  or  aoutllc  ahJl  at  no  linir  lie  locked,  but  n 
on  the  inside  by  movable  boltK  or  huolu. 

Sec.  487.  Tlie  foregoiiig  deacribcs  wliat  will  I*  cxnctod  and  dpEmnd  a  suit- 
able luciLiiH  of  escupu  from  liuildiiiKs— a  "Ktiiiidard"  liri"-e«civpo — but  bt  nol 
planned  aa  a  bu.r  to  ingenuity  in  devising  as  effective,  or  |)crbu|is  betl«r, 
escapee.  It  is  simply  a  baais  upon  wbicb  ail  others  shall  Iw  jiidgvd.  If 
the  owner  of  a  building  desires  to  install  a  circular  chute-cscupc  or  u  iiyiitfrm 
of  railings  and  tootwalka  al  all  windows  and  leading  to  a  l.idder  lUfixml 
somewhere  th:it  (ire  cannot  aasail  it,  or  if  portable  fire-escupeB  of  ait*ap- 
proved  and  easily  hanillod  pattern  be  proposed  in  auificienl  number — 
such  aa  one  for  every  four  communicating  rooms  in  an  apartment  or  at 
least  one  per  class  in  :l  scbool^tliiin  a  full  description  nnd  druwingn  of 
such  escape  system  shall  be  submitted  to  the  Building  nepurtment  and 
the  matter  will  be  passed  upon  by  the  Advisory  Board,  and  if  permitliid, 
the  party  will  !«  directed  by  the  Building  Department  as  to  tbe  numlier 
and  the  strength  of  such  escapes  as  may  lje  installed  in  lieu  of  tbe  standard 
here  described. 

HA  rope  attached  to  a  window  or  merely  available  in  a  room,  particularly 
in  hotels,  will  not  be  deemed  a  sufBcieut  fire-escape  under  any  ciivuin- 
stances,  though  the  provision  of  such  ropes,  etc.,  over  and  above  what  the 
Building  Department  may  approve  aa  sufficient  firc-cscapc.  ivill  of  conrsr 
not  be  barred. 

oEc.  488.  This  same  provision  .is  to  obtain  in  regard  to  all  devices  herein 
described.  Such  description  h  merely  to  establish  the  minimum  of  a 
standard  requirement,  but  it  is  not  calculated  to  bar  what  may  le  devised 
or  has  been  devixed  that  is  equally  effective.  But  where  a  radical  depart- 
ure is  proposed  from  what  is  described  it  can  only  l)e  done  by  the  Advisory 
Board.  The  function  of  .the  Inspectors  and  Commissioners  is  adminis- 
trative and  not  discretionary. 


THE  NEW  YORK 

PUBLIC  LIBRARY 


A910K,  LEN4IX  AUt 


CHAPTER  XXIV 
MISCELLANEOUS 

Sec.' 489.  The,  Building  Department,  whenever  there  are  practical  diflSculties 
in  the  way  of  carrying  out  tiie  strict  letter  of  this  Code,  shall  have  power 
to  vary  or  modify  any  of  the  provisions  of  this  Code,  or  any  rule  or  regula- 
tion of  the  said  Code  relating  to  the  construction,  alteration,  or  removal 
of  any  building  or  structure  erected  or  to  be  erected  within  the  City  upon 
an  application  to  it  in  writing  by  the  owner  or  lessee  of  such  building  or 
structure,  or  his  duly  authorized  agent,  so  that  the  spirit  of  this  Code  shall 
be  observed  and  public  safety  secured  and  substantial  justice  done;  but 
no  such  variation  or  modification  shall  \ye  granted  or  allowed  unless  the 
particulars  of  each  application  and  of  the  decision  of  the  majority  present 
at  a  meeting  of  the  Advisory  Board  shall  lie  entered  upon  the  records. 

tAnd  if  the  application  is  grunted,  a  certificate*  therefor  shall  Iw  issued  be 
the  Building  Department. 

Sec.  490.  Whenever  it  is  desired  to  use  new  materials  or  materials  not 
specified  in  this  Code,  application  therefor  shall  be  made  to  the  Build- 
ing Department  in  writing,  stating  in  detail  the  materials  and  the  manner 
and  the  construction  in  which  they  are  to  be  so  used.  The  person  or 
persons  seeking  to  use  such  new  materials  shall  give  the  said  Department 
upon  its  request  therefor,  such  information  and  tests  in  connection  with 
the  nature  and  use  of  such  proposed  new  materials  as  the  said  Department 
may  require. 

Sec.  491.  All  matters  and  questions  relating  to  building  or  building  opera- 
tions not  specifically  covered  or  provided  for  in  thi^Code  shall  be  decided 

•  

by  and  left  to  the  discretion  of  the  Building  Department — meaning  the 
passing  upon  such  matter  by  the  Advisory  Board — and  its  decision  shall 
Ix;  as  final  and  binding  tis  if  contained  in  this  (.^ode. 

Sec.  492.  Whenever  any  person,  persons,  firm,  or  corporation,  considers 
himself,  or  themselves,  aggrieved  by  any  ruling,  decision,  or  order  of  nn 
inspector  or  the  Commissioner  of  the  Building  Department,  relative  to  any 
matter  concerning  buildings,  or  building  operations  in  the  City,  or  any  other 
matter  over  which  the  Building  Department  has  authority,  he  or  they  shall 
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have  tiio  right  to  appeal  to  the  Department  aa  n  whole,  the  Advisory  Board, 
proviJed  the  purty  so  iippeiiha*;  exeeu(«s  with  a  roaponaihle  HUTBly  a  proper 
bond  coiulltionuJ  to  pay  all  expenses  iuoident  to  such  uppeoi.  if  the  decisioa 
be  against  him  or  them.  And  in  the  event  of  that  decision  not  being  satis- 
factory to  the  protestor,  then  his  appeal  must  be  to  the  courts,  but  the 
decision  and  ruling  of  the  Department  shftU  atand  and  must  lie  obeyed, 
until  it  be  net  uuide  by  the  ruling  of  the  courte. 

IjTbe  decision  of  the  said  Advisory  Board  of  the  Department  on  any  mnttor 
brought  before  it  shall  be  final  as  far  us  the  city  is  concerned. 

Sec.  493.  Every  person,  persons,  limi.  or  corporation,  violating  any  of  the 
provisions  of  this  Code,  where  the  penalty  Is  not  otherwiae  prestsribed, 
shall  be  fined  not  more  than  One  Hundred  Dollars  upon  conviction  for  each 
violation. 

Sec.  ■194.  All  ordinances  or  parts  of  ordinances  inconBistent  herewith  are 
hereby  repealed  and,  furthermore,  this  ordinance  is  made  retroactive  inso- 
far as  public  or  semi-publiu  buildings — and  the  ventilating,  lighting,  axoes^ 
and  exit  thereof  and  therefrom— where  a  large  number  of  people  may  be 
housed  or  assembled,  or  where  present  structures  of  any  nature  whatso- 
ever, or  where  the  plumbing,  heating,  lighting,  elevators,  or  details  thereof, 
may  be  deemed  dangerous  to  the  life  or  to  the  health  of  the  community,  all 
in  acrord  with  the  section,'!  of  this  Code  that  relate  to  occupancy  of  liuHd, 
ings,  their  nature,  and  to  the  powers  of  the  Department  in  dealing  with 
present  and  future  buildings. 
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Concrete - .  30 

definition,  plans , .  ,    .  .  219 

mixture  of . .  IU7 

placed  in  fref^ing  weather ...          .    .  235 

placed  in  warm  weather , .    ,  ,  236 

ratio  of  moduli  o(  elasticity 220 

Concrete  building  blocks 249 

age  of 251 

composition  of 249 

requirements  as  per  standard  specificaUona 254 

samples  tor  testa 257 

tests — subjection  to  and  results  of 256 

Connections  for  plumbing,  description  of 434 

'Corridors 326 

Courts — enclosed 395 

Courts — open,  light 398 

Curtain  walls  in  skeleton  construction  buildings 228 


Deputies  and  inspectors 5 

Dividing  walls  in  apartment  houses 90 

Doors  must  open  outward 467 

Doors,  width  of  in  non-fireproof  buildings 466 

Drain 409 


Earth  and  foundation  loads 37 

Electrical  wiring  subject  to  requirements  of  code 454 

Elevator  shafts 457 

Excavations 41 

Exits 

doorways  for 359 

location  of 360 

number  in  proportion  to  pcoi)le 35S 

number  and  size  of ... 328 

plan  showing  location  of 390 


BUILDING   CODE  INDEX  119 

Section  Page 

Exits 

sign  over 391  90 

Exposed  windows 16  8 

F 

Factors  of  safety 35  15 

Fences  of  wood 177  42 

Fire  apparatus  in  buildings 472  110 

Fire  appliances,  fire-escapes,  and  fireproof  shutters  and  doors  473  110 

automatic  sprinklers — provision  of 473  110 

balconies  for  fire-escapes 476  111 

brackets  for  fire-escapes 480  112 

bulkhead — must  be  provided  with  stairs  to  roof 486  113 

fire  apparatus 472  110 

fire-escapes — general  description 475  111 

fire-escapes  must  be  kept  clean 483  113 

fire-escapes,  paint  for 482  113 

hose — connections  and  extensions 469  109 

labels  on  fire-escapes 484  113 

ladder  for  fire-escape 481  113 

passenger  elevator 471  110 

pumps  for  standpipes — location 471  110 

Siamese  steamer  connections  for  standpipes 470  109 

stairways  for  fire-escapes — construction  and  erection 479  112 

standpipes 468  108 

stationary  iron  ladder  for  scuttle  opening 485  113 

straightway  check  valve  for  standpipe 471  109 

water  supply  for  standpipes 470  109 

Fire-escapes — general  description 475  111 

Fire-escapes  must  be  kept  clear  of  encumbrances 483  113 

Fire-escapes,  paint  for 482  113 

Fire  limits 14  8 

Fire  protection 241  60 

Fire-resisting  shutters 16  8 

Fire-retarding  partitions 95  27 

Fire-wall 334  80 

Fireplaces 141  37 

Fireproof  concrete  construction 238  59 

Fireproof  construction 185  43 

buildings  required  in 185  43 

columns  of  cast  iron 213  50 

filling  injured  by  frost 199  48 

Fireproof  construction 

floors,. 194  45 

height  of  fireproof  buildings 218  51 

incasing  material 211  50 

mixture  of  concrete 197  47 

requirements  according  to  height 190  44 
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120  BUILDING   CODE   INDEX 

Sertion 
Fireproof  construction 

skclcion  steel  frame 217 

Bkewbacks 195 

BpBces  between  beama  and  girdera 1S6 

strength  of  floor 203 

weight  o(  eolumna 205 

Fireproof  curtain 336 

Fittings 440 

Fixture,  definitiDO  of 409 

Fixtures — installation  in  ehemical  l^xiratoriea 41d 

Fixtures,  stable — drainage  of 420 

Floors  in  fireproof  construction 194 

Flues 135 

Fly-galleries,  etc.,  construction  of 341 

Foundations  and  footings 45 

connection  with  street  sewer 5C 

isolated  piers ...  52 

metal 48 

Portland  cement  concrete 50 

stone,  brick,  and  mortar 50 

thickness 51 

timbers 47 

Frame  buildings 152 

Furnace,  permit  for  installing 114 

Furnaces Ill 


Gaa  burners  or  heaters 117 

Gas  mains  and  electric  light  wires — connections,  etc 385 

Grain  elevators,  ice  houses,  etc.,  construction  of 405 

Grating  or  screen  at  top  of  elevator 459 

Guards  for  hoisting  elevators,  etc 455 


Height  ot  fireproof  buildings 218 

Height  of  frame  building 154 

High-pressure  steam  boiler  connections 444 

Hoistways,  elevators,  and  well-holes 455 

elevator  shafts  must  be  enclosed 457 

grating  or  screen  at  top  of  elevator 459 

guards  (or 455 

metal-clad  hatch  doors 466 

skylight  for  roof  over  elevator,  open  shaft,  etc 460 

stairways  must  be  enclosed 458 

Hose — connections  and  extensions 469 

Hose,  description  of 376 


BUILDING   CODE   INDEX  121 

Section  Page 

Hot-air  furaace 112  31 

Hot-air  registers,  openings  for 129  35 

I 

Inactive  and  live  loads 39  17 

Incombustible  material 17  9 

Independent  walls 61  22 

Inner  fire  limits 14  8 

Inspection  of  pipes  and  fixtures 412  96 

Interior  walls,  construction  of 332  80 

Internal  water-closet  rooms 399  93 

Iron  cupola  chimneys 147  38 

Iron  ladder,  stationary,  for  scuttle  opening 485  113 


Joints 438  101 

L 

Labeling  buildings 11  6 

Labels  on  fire-escapes 484  113 

Ladder  for  fire-escape  extending  from  lower  balcony 481  113 

Lathing 346  82 

Laundry  stoves 116  32 

Leaders  for  carrying  water  from  roofs,  etc 407  94 

Leaders — rain  water 447  103 

Leaks,  repair  of ... .    409  95 

License 13  7 

License — for  plumber 408  95 

Lights 

artificial  in  public  hallways 401  93 

location  of 383  88 

protection  of 386  89 

in  public  hallways 401  93 

M 

Materials 

brick  and  stone 20  10 

concrete 30  11 

not  covered  by  code 490  115. 

structural  iron  and  steel 32  12 

tests  of 19  9 

wood 31  12 

Metal  flue 146  37 

Metal  shields 127  35 

Metal  skylight 338  81 

Metal  window  frames 16  8 

Metal  clad  hatch  doors 456  105 

Mill  construction 181  42 
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Mixing  ci 
Modification  of  provisions  of 
Moments  of  external  forces. . 
Moving  picture  theaters 


Objecl  and  spope  of  ordinanoe 3 

Open  light  courts 398 

Openings  for  hot-air  registare 129 

Outer  fire  limits , 14 


Partitions 347 

PafiaengRr  elevator  tor  iise  of  firemen. ...    . .  471 

Penalties 8 

Pennit,  applipntion  for 410 

Permit  for  installing  furnnpo   ....                         ...  114 

Permit  for  temporary  slrurlure 175 

Pipes 

ait  or  back-air .  409 

back-air 421 

brass 433 

casl-iron ....  436 

drain — erection  and  location 442 

drip  or  overflow 422 

flushing 423 

galvanized  wrought-iron 439 

gas,  installation  of 452 

lead,  restriction  of 431 

lead  waste 432 

size,  weight,  gauxe,  etc 441 

soil  and  waste 427 

vent 409 

ventilation 409 

Plans  and  drawings ,  8 

Plumbing  connection  with  public  sewer 411 

Plumbing,  heating,  and  lighting 

air  pipes  or  back  air  pipes 409 

back-air  pipe,  description  and  location  of .  .  421 

brass  ferrules 428 

brass  floor  plates  for  earthenware  trajis 415 

brass  pipe 433 

cast-iron  pipe 436 

clean-outa 430 

connections,  description  of 434 

connections  with  public  scwcr 411 

drain — definition 409 


BUILDING   CODE  INDEX  123 

Section  Page 
Plumbing,  heating,  and  lighting 

drain  pipes,  erection  and  location 442  102 

drip  or  flow-over  pipes 422  98 

electric  wiring 454  104 

fittings 440  101 

fixture — definition 409  96 

fixtures,  installation  in  chemical  laboratorios 419  98 

fixtures,  stable,  drainage  of 420  98 

flushing  pipe 423  98 

galvanized  wrought-iron  pipe 439  101 

gas  brackets 453  104 

gas  piping,  installation  of 452  103 

grease  trap 445  103 

high-pressure  steam  boiler  connections 444  102 

inspection  of  pipes  and  fixtures 412  96 

jomts 438  101 

lead  pipe 431  100 

leaks,  repair  of 409  95 

license,  petition  for 408  95 

permit,  application  for 410  96 

pipes — size,  weight,  gauge,  etc 441  102 

rain-water  leaders 447  103 

slabs — stone,  slate,  or  cement 414  97 

soil  and  waste  pipe 427  98 

soldering  nipples 429  99 

supports  for  waste  pipes 418  97 

surface  drain 409  96 

trap  protections 416  97 

trap  for  waste  pipe 413  96 

vent  pipes 409  96 

vent  pipes,  diameter  of 417  97 

ventilation  pipe 409  96 

Y  branches 409  95 

Portable  hot-air  furnace 112  31 

Protection  to  public  and  workmen  in  building  construction.  .  .  404  94 

PubUc  buildings 319  76 

actors'  dressing  rooms,  location,  etc 348  83 

aisles 355  84 

automatic  sprinklers 378  87 

balconies  and  staircases  therefrom 329  78 

casks  and  fire  pails 381  88 

chemical  fire  extinguishers 382  88 

corridors 326  77 

exits 

'doorways  for 359  84 

location  of 360  84 

number  in  proportion  to  people 358  84 

number  and  size  of 328  78 
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XH  BUILDING   CODE   INDEX 

SecUuD  PogB  1 

Public  buildingB  ' 

plan  showing  lomt.ion  of 300 


fireproof  curtain 336 

fire-wall 334 

floor  space  per  100  persona ...  356 

By-BallerieB,  etc,  construction  of ,., ,,,.  341 

galvanized  iron  ahaft 339 

gas  mains  and  electric  light  wires,  connectinns,  etc 385 

height  of  entrance 327 

hoae 376 

iDterior  walls,  construction  of 332 

lathing 348 

lights,  location  of 383 

lights,  protection  of 3^ 

metal  skylight 33S 

moving-picture  theatem. , . , . , 392 

partitiona , 347 

registers  and  radiators ... 373 

roof  garden,  art  gallery,  etc.,  construcUon  of  ..... . .  ;t31 

scats -  -    85'J 

stage  sprinklers 380               88 

staircases,  eonstruetion  of 333               80 

stairs,  construction  of 363 

stairways,  constructioD  of 364 

standpipes 374 

steam  boiler,  location  and  construction 372 

street  entrances  and  exits 325 

theaters,   halls,   etc. — reconstruct  ion   in   compliance   with 

code 393 

water  supply 379 

windows,  construction  of 351 

workshop,  storage  or  property  room,  location  of 331 

R 

Receptacles  for  ashes,  garbage,  etc 99 

Registers  and  radiators 373 

Reinforced  concrete  columns 226 

Reinforced  concrete  construction 21fl 

bending  and  elongation  of  steel 229 

bending  moment  on  columns 226 

cement  finish 237 

cement  teats 230 

concrete  placed  in  freezing  weather 235 

concrete  placed  in  warm  weather 236 

curtain  walls  in  skeleton  construction  buildings 228 

definition,  plans 219 

fire  protection 241 
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BUILDING  CODE  INDEX  125 

Section  Page 

Reinforced  concrete  construction 

fireproof  concrete  construction 238  59 

limiting  width  of  flange  in  T  beams 224  55 

mixing 233  59 

moments  of  external  forces 223  54 

placing  concrete 234  59 

ratio  of  mo4uli  of  elasticity,  adhesion,  bond 220  52 

reinforced  concrete  columns 226  56 

removal  of  forms 239  60 

sand 231  58 

shrinkage  and  thermal  stresses 225  56 

slabs,  beams,  and  girders,  design  for 222  53 

stone 232  58 

structural  steel  columns     227  57 

supervision 242  61 

tests 240  60 

unit  stresses  for  steel  and  concrete 221  53 

Reinforced  hollow  tile  construction — special  provision  as  to 

workmanship 244  62 

Reinforced  terra  cotta  hollow  tile 243  62 

special  provisions  as  to  workmanship 244  62 

terra  cotta  grain-bin  cx)n8truction 248  63 

terra  cotta  tile  columns 24j5  62 

terra  cotta  tile  walls 247  63 

Removal  of  forms 239  60 

Roof  garden,  art  gallery,  etc.,  construction  of 331  79 

Rooms,  dimensions  of 396  91 

Rulings  and  decisions  of  advisory  board 492  115 


ftand  for  concrete 231  58 

Schools,  location  of  stairs 394        ,     91 

Seats 352  83 

Shafte 96  28 

galvanized  iron 339  82 

windows  in 97  28 

Shrinkage  and  thermal  stresses 225  56 

Shutters,  fire-resisting 16  8 

Skewbacks 195  46 

Skylight  for  roof  over  elevator,  open  shaft,  etc 460  105 

Sky  signs 179  42 

Slabs,  beams,  and  girders,  design  for 222  53 

Slabs — stone,  slate,  or  cement 414  97 

Smoke  flues,  proportion  of 135  36 

Smoke  pipe  through  wooden  roof 123  34 

Soldering  nipples 429  99 

Special  provision  as  to  workmanship  in  reinforced  hollow  tile 

construction 244  62 
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SecUoH 

Stage  sprinklera 380 

1 

» 
u 

SI 

w 

in 

we' 
sa 
loe 
i«, 

10» 
108 
110 
10> 
1» 
1« 
100 
80 

Stuir-hiills,  public 

Stair? 

06 

location  in  schools 

Stairways 

3M 

304 

4.W 

mUHt  be  enclosed 

Standpipcs . 

468 

468 

Steam  boiler — location  and  construcUou 

373 

Sipcl,  bending  und  clnnftatio 

Steel  frame 217 

Steel  and  wrought-iron  construction 268 

bolts 300 

columns 

construction  of 277 

length  of 274 

position  of 278 

'     rules  for  rejection 2S2 

limit  to  unsupported  length 269 

painting  of  aurfacwj 317 

pin  holes — true  bore 310 

riveU 2<19 

splices  and  stifTencrs 288 

thickness 268 

Stone  for  cement 232 

Stores,  hotels,  etc. — enclosed  court 395 

Stove 120 

Street  entrances  and  exits 325 

Stresses,  calculation  of 37 

Structural  iron  and  steel 32 

Structural  steel  columns 227 

Supervision  of  reinforced  concrftc  work 242 

Suspending  building  operations 12 


BUILDING   CODE  INDEX  127 

Section  Page 

T 

Tables 

brass  ferrule  data 428  99 

brass  pipe  data 436  101 

cast-iron  pipe  data 437  101 

concrete  mixtures,  strength  of 220  52 

foundation  loads 38  17 

lead  pipe  data 432  100 

soil  and  waste  pipe 427  99 

soldering  nipple  data 429  99 

undivided  floor  areas,  limits  of 398  92 

Tanks,  supports  for  general  construction 406  94 

Temporary  structures,  permits  for 175  41 

Terra  cotta  building  blocks 258  66 

thickness  of  walls 260  66 

use  of 258  66 

Terra  cotta  grain  bin  construction 248  63 

Terra  cotta  tile  columns 245  62 

Terra  cotta  tile  walb 247  63 

Tests,  concrete 240  60 

Tests  of  materials 19  9 

Theaters 319  76 

Theaters,  halls,  etc.,  reconstruction  in  compliance  with  code .  .  392  90 

Trap-special  grease 445  103 

Trap  for  waste  pipe 413  96 

Trap  protections 416  97 

U 

Unit  stresses  for  steel  and  concrete 221  53 

V 

Ventilating  pipe,  position  of 115  32 

Violation  of  code 493  116 

W 

Walb,  piers,  and  partitions 57  22 

bake  ovens 100  29 

dividing  walls  in  apartment  houses 90  26 

fire-retarding  partition 95  27 

height  vs.  thickness 87  26 

horizontal  wind  pressure 76  24 

independent  or  party  walls 61  22 

public  stair  halls 96  28 

receptacles  for  ashes,  garbage,  etc 99  28 

shafts 96  28 

windows  in  shafts 97  28 

Water  closet  rooms,  internal 309  93 

Water  closet^!,  number  of 402  93 
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Page 
87 
105 
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24 
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95 

Wind  pressure 
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Windows  in  public  hallways 
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REVIEW    QUESTIONS 


on    THB     SITBJBiOT     OB* 


FIRE    ANB    FIRE    LOSSES 


1.  To  what  may  we  attribute  the  present  scarcity  of  lumber? 
Name  some  results  of  deforestation. 

2.  Name  some  ancient  cities  destroyed  by  fire;  name  the 
three  greatest  fires  of  modern  times  and  give  the  amounts  of  their 
damage. 

3.  What  temperature  will  melt  glass,  iron,  copper,  brass? 

4.  What  were  some  of  the  effects  of  the  San  Francisco  fire 
upon  the  country  generally? 

5.  What  protection  had  been  provided  in  San  Francisco 
buildings  against  earthquake? 

6.  Name  some  countries  having  greater  loss  per  capita  than 
the  United  States. 

7.  Compare  urban  and  rural  fire  losses. 

8.  What  was  the  general  character  of  construction  in  San 
Francisco  before  the  fire? 

9.  In  rebuilding  San  Francisco  what  percentage  of  new  build- 
ings— to  July,  '09 — were  frame? 

10.  Describe  the  salient  features  of  the  Baltimore  fire;  what 
impressed  you  most  about  its  description? 

11.  What  is  our  fire  loss  per  capita? 

12.  Why  are  fires  more  common  here  than  in  Europe? 

13.  What  is  Fire  Insurance?  What  protection  is  it  to  a  build- 
ing or  contents? 

14.  Discuss  the  most  common  causes  of  fire. 

15.  Give  the  total  fire  losses  and  the  total  department  main- 
tenance for  the  seven  cities  named  in  this  country.  What  was  the 
average  cost  of  each  alarm  given? 
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FIRE  AND  FIRE  LOSSES 

16.  Compare  average  fire  loss  in  European  and  Ammran  cHws. 

17,  What  will  we  be  fon-ed  to  tio  when  the  forests  ami  higb- 
grade  iron  ores  are  exhausted? 

IS.     If  all  buildings  were  fireproof,  what  function  woidd  In- 
surance perform? 

19.  WTiat  effect  had  the  San  Francisco  fire  upon  the  Insur- 
ance Companies? 

20.  How  could  one   detennine  after  the  fire  the  cotnparativr 
degrees  of  beat  it  attained  at  different  points? 


REVIEW    QUESTIONS 

OTf     THS     SrrBJSOT     OS* 

FIREPROOF    CONSTRUCTION 

PART  I 


1 .  Discuss  real  Fire  Prevention  and  give  its  first  great  essential. 

2.  What  benefits  may  be  derived  from  proper  laws  and  munici- 
pal regulations? 

3.  What  would  be  the  effect  of  enforcing  builders  to  label 
buildings  in  their  proper  class? 

4.  How  can  public  opinion  help  to  raise  our  building  standards 
in  large  cities? 

5.  What  are  the  advantages  of  "semi-fireproof*  construc- 
tion, and  what  is  the  most  powerful  influence  in  favor  of  good  con- 
struction? 

6.  Why  do  our  fireproof  buildings  have  to  be  so  much  better 
built  than  European  ones? 

7.  Can  you  give  any  statistics  to  show  the  fireproof  con- 
dition of  buildings  in  the  crowded  districts  of  New  York  and  Chicago? 

8.  Discuss  fireproofing  as  an  investment.    Is  it  a  real  economy? 

9.  Discuss  briefly  the  aspects  of  insurance  vs.  fireproof  con- 
struction. 

10.  Name  some  of  the  arguments  advanced  against  fireproof 
construction,  and  show  how  they  may  be  answered. 

11.  WTiat  destructive  elements  of  nature  have  we  to  provide 
against  in  buildings? 

12.  Are  all  incombustibles  fire-resisting? 

13.  Name  materials  v/hich,  though  they  do  not  burn,  are  very 
damageable  in  fire. 

14.  What  precautions  should  be  observed  in  fireproof  build- 
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FIREPROOF  CONSTRUCTION 


ingH  in  order  to  preserve  the  proper  relation  between  the  building 
itself  and  the  contents  and  finisliT 

15.  What  is  the  principle  of  complete  isolation,  and  how  is  it 
applied? 

16.  What  will  the  average  architect  cut  out  of  a  huildinR  if 
bids  run  higher  than  his  estimate? 

17.  How  much  responsibility  rests  «-ith  city  building  inspectors 
in  the  regulation  of  the  building  in  our  cities? 


REVIEW    QUESTIONS 

Olf    TBB     SI7BJBOT     OF 

FIREPROOF    CONSTRUCTION 

PART  III 


1.  Describe  some  of  the  earlier  forms  of  building  construction. 

2.  Why  should  iron  and    steel  be  protected  by  fireproof 
material? 

3.  What  was  the  first  step  in  fireproof  construction? 

4.  Describe  some  of  the  fireproof  methods  in  general  use. 

5.  Describe  "slow-burning"  or  mill  construction  and  give 
an  opinion  as  to  its  effectiveness. 

6.  What  is  the  most  plastic  and  generally  useful  material 
for  general  building  purposes,  and  what  are  its  fire-resisting  qualities? 

7.  Discuss  some  of  the  factors  which  make  concrete  construc- 
tion difficult  to  supervise. 

8.  How  is  tile  used  in  fireproof  construction?    Is  it  effective? 

9.  To  what  is  the  failure  of  tile  protection  usually  attributable? 

10.  Describe  plate  floor  construction  and  give  its  weak  points. 

11.  Give  the  characteristics  and  advantages  of  steel  frame 
construction. 

12.  What  are  some  of  the  uses  of  cement? 

13.  How  does  concrete  behave  in  a  fire? 

14.  Compare  steel  and  reinforced  concrete  fireproof  construc- 
tion and  give  the  range  of  usefuless  of  each. 
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REVIEW    QUESTIONS 


FIUEPROOF    CONSTRUCTION 


1.  What  are  tlie  main  points  to  be  considered  in  the  con- 
struction and  location  of  stairwa\-s,  hails  and  exits? 

2.  What  is  the  best  window  protection  and  why? 

3.  Compare  the  desirability  of  interior  wood  finish  and  con- 
ite  or  metal.    How  can  you  minimize  the  danger  if  you  use  wood? 

4.  Describe  two  metliods  of  making  wire  glass. 

5.  Summarize  the  general  characteristics  of  good  fireproof 
construction. 

6.  Make  a  rough  diagram  to  a  convenient  scale  showing  the 
plan  of  one  story  of  a  fireproof  office  building  on  an  inside  lot,  SG 
feet  wide,  104  feet  deep,  with  light  front  and  rear.  Show  the  arrange- 
ments for  light,  the  stair,  the  elevator;  the  best  you  can  do. 

7.  Make  a  diagram  of  what  you  consider  the  best  floor  con- 
struction, showing  framing,  etc.;  simple  fines,  but  sufficient  to  in- 
dicate a  c-omprehension  of  the  subject. 

8.  Compare  metal,  concrete  and  terra  cotta  for  outside  and 
inside  ornamentation. 

9.  How  is  it  possible  to  compensate  for  the  expansion  due  to 
the  heat  in  a  tile  protected  column? 

10.  What  particular  fire-protective  cautions  should  be  noted 
in  the  design  of  a  hotel?   Of  an  assembly  hall? 

11.  Discuss  firepraef  homes  as  against  the  ordinarj'  frame  tjpe. 
How  far  is  it  desirable  to  carry  the  fireproofing  in  a  residence? 

12.  Discuss  methods  which  can  be  followed  to  make  an  old 
building  decently  fire-resIstlng,  and  point  out  where  the  most  good 
can  be  accomplished  in  tliis  direction. 


REVIEW    QUESTIONS 

ON     XHH>      SrJBJBOT     OK 

FIREPROOF    CONSTRUCTION 

PART  IV 


1.  Give  the  general  composition  of  Portland  Cement  concrete. 
In  what  does  the  ''reinforcing"  consist? 

2.  Give  a  short  history  of  the  development  of  concrete  con- 
struction.   What  is  girder  and  slab  type  of  construction? 

3.  How  does  concrete  act  under  the  influence  of  fire? 

4.  Show  by  diagram  how  a  continuous  concrete  floor  is  pref- 
erable to  a  floor  with  disconnected  beam  supports. 

5.  What  diflferent  kinds  of  aggregate  are  used  in  concrete  and 
for  what  definite  purposes? 

6.  Draw  a  section  of  a  tile  and  concrete  floor  and  give  the 
characteristics  of  such  a  type  of  floor. 

7.  What  is  the  mushroom  type  of  concrete  construction? 

8.  Give  the  general  details  of  the  Dayton  Motor  Car  Works 
fire.    How  did  the  concrete  floors  stand  the  test? 

9.  Is  there  any  lesson  to  be  learned  from  the  Dayton  fire 
regarding  the  use  of  fire  doors;  regarding  the  thickness  of  concrete 
protection  over  steel  beams? 

10.  Give  the  details  in  brief  of  the  Winthrop  Beach  Cottage 
fire.  What  special  evidence  of  the  fire-resisting  qualities  of  concrete 
were  recorded? 

11.  Give  general  details  of  the  McCray,  Morrison  &  Co.  fire 
and  show  in  what  way  concrete  construction  showed  itself  to  be 
especially  fire-resisting. 

12.  Give  the  general  method  of  making  the  Humphrey  tests 
of  building  materials. 
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